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INTRODUCTION

This 50-state survey of state policies and initiatives related to mathematics and science
education was completed by the Education Commission of the States under a grant from
the National Science Foundation. This survey is part of a larger study analyzing the
impact of state policies in these states on science instruction in school districts.

The purpose of this survey was to identify current state initiatives and policies affecting
science and mathematics education in grades K-12 in the fifty states. Information was
collected on curriculum guides, graduation requirements, time requirements, special
schools or programs, student recognition programs, student assessment, teacher
certification and training, funding, serving underrepresented groups and state trends and
issues.

Survey information was collected from state department of education science and
mathematics supervisors or their designee in 50 states, the District of Columbia and
American Samoa. The name, address and telephone number of state contacts appear in
Appendix A and Appendix B.

An overview and highlights of state activities precedes the state-by-state survey
information.
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HIGHLIGHTS AND OVERVIEW OF STATE SCIENCE
AND MATHEMATICS INITIATIVES

States have been very active in the areas of curriculum development;
teacher training, recruitment and certification; and student assessment.
An overview of state initiatives in these policy areas is presented below;
highlights of policies and programs are included to provide information on
the range of initiatives.

Curriculum Guides

Curriculum guides for science and mathematics in the 50 states range from
very general recommendations to minimum standards that are required for
district use. For example, the Mississippi State Curriculum Structure
defines and mandates course titles, course descriptions and minimum
learning objectives for use in local Instructional Management Programs.
Other states have curriculum development guides that may include learner
outcomes and are recommended for district use. Connecticut's Common Core
of Learning does not define minimum competencies; rather it suggests " ..
. an integrated and interdependent set of learner outcomes . .. expected
to result from the entire K-12 school experience." A few states, like
California, have very comprehensive, recommended guides that integrate
curriculum development, textbook adoption and longterm staff development
planning.

Fortyseven states have some form of curriculum guide for science or
mathematics; three states, Montana, Nebraska and Wyoming, do not have any
form of curriculum guides for any subject area. Twentynine of the states
have recommended science curriculum guides and 20 have required science
guides. Twentyseven of the states have recommended mathematics
curriculum guides and 20 have required mathematics guides. It is
important to note that some states have both recommended and required
curriculum guides. For example, South Carolina has a recommended Outline
of High School Credit Courses and required Basic Skills Objectives for
grades K-12. Utah has recommended curriculum guides for grades K-6 and 9-
12 and required specific CORE courses for grades 7 and 8.

Homer Order Thinking Skills

Higher order thinking skills top the agenda of many educational policy
makers, and most states report activity in this area. Some states
incorporate higher order thinking skills through staff development. For
example, Iowa and Maine sponsor annual conferences through Title II funds
for science and mathematics teachers to promote Problem Solving in Science
and Mathematics (PRISMS). In the state of Virginia, inservice workshops
have been held on a statewide basis that emphasize higher order thinking
skills. Virginia is also developing a series of television programs aired
beginning September 1987, that emphasize higher order thinking skills.
Other states include these skills in their assessment programs. Missouri
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reports that when the Missouri Mastery and Achievement Test (MMAT) items
were developed, the writers were instructed to design test items that
would assess higher order thinking skills. There has been a review by
cognitive psychologists indicating that a " . . . good portion of the MMAT
is assessing higher level thinking."

Still other states report that higher order thinking skills underlie and
are the basis for their curriculum guides. For example, the Texas
Essential Elements for Science, a curriculum framework, is process
oriented, and the Essential Elements for Mathematics emphasizes problem
solving. TIL, state of Maryland awards curriculum development and
implementatior' grants to districts that emphasize higher order thinking
skills. In Minnesota, grants from Cray Research, Inc. and the Minnesota
High Technology Council are being used by the Department of Education to
define higher order thinking skills and to implement curriculum models
that emphasize these skills.

Even though states report general activity in the area of higher order
thinking skills, caution must be exercised when analyzing the real effect1 that activity. It is questionable whether including such language as
"identify," "distinguish" and "demonstrate" in curriculum guides will
change the way students think unless concrete activities take place that
back up this language. For example, the best way to learn about community
affairs is to get involved in them. Providing concrete activities that
actually do require students to "identify," "distinguish" and
"demonstrate" will automatically develop higher order thinking skills.

Graduation Its

In many states, minimum state graduation requirements for science and
mathematics have existed for several years; in a few other states,
requirements have recently been introduced for the first time. However,
many states with longstanding graduation requirements have made changes
(mainly increases) during the past few years. According to the survey
data, 46 states as well as American Samoa have either introduced or
changed state minimum high school graduation requirements for science
and/or mathematics since 1974. Only four states, Colorado, Iowa,
Massachusetts and Wyoming, do not have statelevel graduation
requirements. (Colorado has a constitutional prohibition against state
high school graduation requirements.)

Some statelevel requirements are mandated for use by school districts;
others are recommended rather than required for use. Even when state
graduation requirements are recommended for use, there is often some
pressure for districts to adopt the requirements. For example, Michigan
recommends that districts adopt the stateestablished graduation
requirements and offers incentives to districts that do so.
Among the states that have minimum graduation requirements, five require
only one science credit for graduation, 36 require two credits and six
require three credits. State minimum graduation requirements for
mathematics tend to be higher. Only one state requires one mathematics
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credit for graduation, 35 of the states require two credits, nine require
three credits and only one state requires four credits.

Some states test for basic skills in certain subject areas for high school
graduation. While 15 states require an exitlevel exam in mathematics,
only five states require an exitlevel exam in science. Interestingly,
every state that requires a science exit exam also requires one for
mathematics. The five states that test both science and mathematics
knowledge for high school graduation are Florida, Idaho, Illinois,
Louisiana and New Mexico. (Note: Louisiana's science exit exam will
begin in 1989.)

All of the above requirements apply to standard diplomas; however, several
states now offer advanced or honors diplomas that require additional
course work or demonstration of competency. For example, requirements for
the Indiana Academic Honors diploma include six credits of science and six
credits of ma0erndtics. Kentucky students may earn the Commonwealth
Diploma by completing three credits of science and four credits of
mathematics. In Idaho, a Sea! of Proficiency is added to standard
diplomas if students pass all four subtests of the Idaho Proficiency Test.
In Texas, an advanced notation is placed on transcripts if students
complete three years each of science and mathematics and one year of
computer science. Missouri's College P-Iparatory Studies Certificate
Program offers incentives to collegebound students or students who simply
wish to follow a more rigorous course of study. However, completion of
this program does not lead to an advanced diploma but instead to a
certificate that signifies outstanding academic achievement. Requirements
for this certificate include completion of three units of science and
three units of mathematics, a minimum GPA of 3.0 on a 4.0 scale in the
combined areas of English/language arts, mathematics, science and social
studies as calculated at the end of either the seventh or eighth semester
of high school, and scores on the ACT and SAT above the national averages.

Often state graduation requirements are overshadowed by college admission
standards. For example, in North Carolina, collegebound students must
complete three units of science and three units of mathematics to meet
college entrance requirements, which exceed the state minimum graduation
requirements of two credits each. In this case, the college entrance
requirements have become the de facto high school graduation requirements
for collegebound students (beginning with the class of 1988).

Recognition and Awards for Students

Survey respondents were asked "o identify statesupported (state funded)
recognition programs for students in science and mathematics. Strictly
statesupported programs are rare. The ones that do exist usually follow
a common state fair or knowledgebowl format. For example, the Arkansas
Governor's Academy Competition, more commonly known as the Arkansas Quiz
Bowl, is a quick recall test of generalknowledge facts in a variety of
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subject areas, including science and mathematics. Teams of four from
public high schools in the state enter regional competitions; regional
winners advance to the statelevel competition where prizes include
trophies, $1,000 college scholarships and a chance to compete at the
national level. Some exemplary statesupported recognition programs were
identified and deserve mention.

In 1983, California's HughesHart Educational Reform established the
Golden State Examination (GSE) to identify and recognize honorslevel
achievement by students in specific academic subject areas. Any student
enrolled in a subject to be tested may take the GSE. The GSE, first
administered in May 1987, covered firstyear algebra and geometry. Future
tests, planned for the spring of each year, will cover additional
mathematics courses, laboratory sciences, U.S. history, English literature
and composition, foreign languages and health science. Students are
recognized at one of three levels based on statewide standards: high
honors, honors and school recognition. Students who achieve high honors or
honors receive a certificate acknowledging their outstanding achievement
plus an insignia on their high school diploma and a notation on their
transcript. Students who achieve school recognition status do not receive
certificates from the state but may receive some form of recognition from
their schools.

PRIDE, a Program to Recognize Initiative and Distinction in Education, is
sponsored by Florida's Commissioner of Education. It identifies
outstanding students in the areas of science and mathematics through a
series of school, district, regional and state competitions. Top winners
receive awards and scholarships to state colleges and universities.

There are multitudes of recognition and award programs at the state level
that are privately supported by professional organizations or business and
industry, or jointly supported through several resources, including the
state. These types of programs often begin at the local or regional level
and end at the national level. Programs like those identified below are
common to most states.

The Junior Academy of Science, for students in grades 7-12, is sponsored
by each state's Academy of Science. Science Olympiads, for grades 8-12,
are sponsored by state affiliates of the National Association of Teachers
of Science. Junior Science, Engineering and Humanities Symposiums, for
grades 9-12, are sponsored by private industry, states and the United
States Army.

Math Counts, sponsored mainly by the Society for Professional Engineers, is
another popular recognition program in which most states participate.
Seventh and 8th grade students form teams and enter regional competitions;
the top three teams from each region then enter a state competition.
Math Counts culminates in Washington, D.C. with the top team from each
state competing for the numberone spot.

Other noteworthy recognition programs includ2 the New Yor!'. Energy
Research and Design Competition, sponsored by the New York State Energy
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Research and Development Authority; High Flight, an aerospace workshop
sponsored by the Oklahoma Aeronautics Commission; the SHARP Program, an
eightweek program that allows students to work with Goddard Space Center
scientists and earn minimum wages; Science Congress, a researchbased
competition for high school seniors, sponsored by the Wisconsin Society of
Science Teachers and the Wisconsin Academy of Science; and an Invention
Convent:on, for students in grades K-12, sponsored by the Oklahoma
Department of Educafon and the Oklahoma Department of Commerce.

Beyond statesupported and statelevel recognition programs, several
national programs exist to recognize outstanding achievement in science
and mathematics. These include the West Virginia National Youth Science
Ca mp, U.S. Department of Energy Institutes, the Westinghouse Science
Talent Search, the National High School Mathematics Examination and the
National Junior High School Mathematics Examination. Dominos Pizza also
sponsors a national Domino's Competition.

Special Schools

Only a handful of states solely support magnet or residential schools that
provide specialized subject area study. Like recognition programs,
special schools are more often supported through private organizations or
through a ..ombination of resources. Fifteen states report sponsoring, at
least in part, schools that focus on science; two more states report that
they are considering or proposing a special, scienceoriented school.
Twelve states report having special schools that focus on mathematics; one
state is currently proposing such a school while yet another is developing
one. Some states report having more than one special school and are
mentioned below.

The state of Pennsylvania has a variety of special schools in a variety of
subject areas, including science and mathematics. The Pennsylvania
Governor's School for the Sciences, established at CarnegieMellon
University with state and foundation monies, accommodates more than 90
students per year. Selection is competitive, based on SAT scores, GPA,
class rank, teacher and counselor ratings and recommendations, and number
and !eve! of science and mathematics courses completed. The Pennsylvania
Governor's School for Agriculture, located at Pennsylvania State
University, focuses prima: Hy on the sciences and technology in an effort
to "shed its plow and cows image." Selection criteria are similar to
those above. Some of the other states that report special schools include
North Carolina, Louisiana and Virginia. The North Carolina School of
Science and Mathematics is a residential school located in Durham, North
Carolina. It provides student who have recognized aptitudes in science
and mathematics with an advanced educational program and enriching
atmosphere. The Louisiana School for Science, Mathematics and the Arts,
established in 19b3, is located in Natichitoches, Louisiana at
Northwestern State University and is patterned after the North Carolina
School for Science and Mathematics. Louisiana's school accommodates 700
talented high school juniors and seniors who are nominated by their school
districts. In Virginia, state and local monies support four magnet

5

- LI



schools in science: the New Horizon Magnet School for Science, the
Roanoke Governor's School for Science and Mathematics, the Thomas
Jefferson High School for Science and Technology and the Central Virginia
Governor's School for Science and Technology. Also supported by Virginia
are six Summer Governor's Schools for Science and Technology.
Approximately 3,000 students participate in these programs annually.

Summer Programs

Summer programs that provide additional opportunities to students to
enhance their education ale more popular among states than special schools(possibly because summer programs have a shorter duration and thereforecost less to operate). Summer institutes and special programs are offered;n 20 states to students studying science; 19 states provide summer
mathematics programs. Generally, summer programs last from one to six
weeks and focus on a variety of subjects. For example, the state of
Wisconsin sponsors Science World, a oneweek, integrated physical
science/biology/earth science program located at Pigeon Lake. Not only
does this program provide exciting educational experiences for students,
it also provides professional development experiences for teachers.

Six hundred students in North Carolina participated in Summer Venturesduring the summer of 1987. Summer Venture programs, located at five
different North Carolina university campuses, are fiveweek long
residential workshops. Specific course offerings vary by program
location, but the overall curriculum focuses on science, mathematics andthe use of computers.

Some states do not host summer programs at all but rather participate in
programs in other states. For example, American Samoa does not supportits own summer programs, but its students are not denied the opportunityto receive additional training during the summer. Five to six students
are selected from American Samoa by the University of Hawaii each year toparticipate in a sixweek summer program that focuses on marine biology,
oceanography, navigation and ecology.

Some states appropriate a relatively large amount of money for special
summer programs. For example, Florida's state education agency received
$1,213,465 in 1986-87 for summer programs. This appropriation is in
accordance with recent Florida state legislation that allows the state
education agency to award grants to public school districts, higher
education institutions, museums and any educationally oriented, nonprofit
organization to conduct summer camps for students in science, mathematics
or computers.

Special Populations

More than onehalf of the states report programs designed to increase the
participation of special populations in science and mathematics: 29
states report programs that focus on science and 33 report programs that
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focus on mathematics. Several of these programs aim to introduce women
and minorities to career options based on science and mathematics.
Programs of special interest include the Oregon MultiCultural Science
Association, a program being organized by the state and the Native
American Science Education Association with Chapter I monies.
Multicultural studies in science and mathematics will be promoted. For
example, biology will be taught from a Native American perspective.

Montana also emphasizes Native American issues in education. The Native
American Olympiad is held anni.ally. Students of Native American descent
are encouraged to participate in this science and computerfocused
program.

In Colorado, participation of minority groups in science is stimulated
through MESA (Minority Engineers and Scientists Association). Minority
students in grades 7-12 are encouraged to develop strong backgrounds in
science and mathematics and to pursue careers in technical areas.

The state of Nevada promotes equity in education through "Odds on You"
mathematics workshops. During these sessions, young women
are encouraged to enroll in advanced mathematics classes and to pursue
mathematicsrelated careers.

In 1986, Georgia's Department of Education and Board of Regents conducted
14 Futurescape seminars at colleges and universities throughout the state.
These seminars allowed young women at the high school level to meet
professional women whose careers are dependent on an educational
foundation in science and mathematics. Funding at the
state level terminated after 1986; however, some colleges continue to fund
and conduct Futurescape seminars.

Wisconsin's Science World, noted in the previous section on summer
programs, does more than link student learning with teacher training.
During the selection process, priority is given to minority and
handicapped students. Furthermore, 50% of its participants are w.men.

Some programs that serve special populations are reported by more than
one state. "Expanding Your Horizons in Science and Math" are conferences
held in Colorado and Montana. During Horizon conferences, young women
are made more aware of career opportunities in technical fields, such as
engineering and computer science. The EQUALS program, reported by North
Carolina and New Hampshire, also focuses on women, particularly in the
area of mathematics.

In addition to women and minorities, special populations include gifted
and talented students. Too often the needs of these students are
overlooked, resulting in their loss of interest in school and possibly
dropping out of school. Colorado's reform effort, the 2+2 Proj, t, plans
as part of its initiatives to improve educational opportunities for gifted
and talented students. More specifically, 2+2 plans to offer a " . . .

renewed commitment to building science experiences that ensure gifted and
talented students are intellectually nourished."
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Thr: state or Mississippi also plans to enhance the education of gifted and
taleoted students. The legislature recently approved the establishment of
a special boarding school for gifted high school juniors and seniors that
will focus on science and mathematics. The school is scheduled to open
for the 1988-89 school year.

Student Assessment

States have responded to the public pressure for accountability. Fortysix of tile states (including American Samoa) have a statewide testing
program. Of this 46, 30 assess science knowledge and 43 assess
mathematics knowledge. Only five states (Alaska, Montana, Nebraska, Ohio
and Vermont) delegate educational accountability responsibilities to
school districts or schools themselves. This is an adjustment recently
made by Alaska and Montana.

teacher Shortens

Two types of teacher shortages were reported in the states: a shortage of
teachers and a shortage of qualified teachers (teachers whose subject
matter background is insufficient). In science, 17 states report a
shortage of qualified teachers while 20 report a shortage of teachers in
terms of quantity. Six of these states, Arkansas, Iowa, Pennsylvania,
Texas, Virginia and West Virginia, report teacher shortages specifically
in the areas of physics, chemistry or earth science or some combination of
the three. In mathematics, 14 states report a shortage of qualified
teachers while 25 report a shortage of teachers in terms of quantity.
Several respondents qualified their answers by adding that teacher
shortages weren't statewide but confined to small, rural districts.

Conversely, New York reports that its teacher shortages occurred primarily
in large, urban districts. Pennsylvania is the only state that reports a
shortage of qualified substitute teachers in mathematics.

Most states, aware of teacher shortages, have made some attempts to
alleviate them. For example, Connecticut combats teacher shortages with
higher teacher 3alariAs, a loan program available to physics and
mathematics ti.ect.,:rs and continued staff development.

Iowa has an extensive array of programs designed to reduce and prevent
teacher shortages. Examples include the Iowa Science and Math Loan
Program, designed to assist current teachers to obtain or upgrade their
teaching authorization in science or mathematics. The state may grant
loans for up to $1,500 if students are enrolled at least parttime in an
appropriate course of study. Loan recipients receive full loan
cancellation benefits if they teach science or mathematics in an approved
Iowa school for at least two years.

Profits from Iowa's lottery provide teachers with tuition, materials, roomand board and a $150 per week stipend if they participate in the Iowa
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Lottery Funds to Revitalize Current Mathematics and Science Teachers
summer program. Four summer institutes were held during the summer of
1987 and four more are being planned for the coming year.

Mississippi is using a very familiar means to cope with teacher shortages
-- the television. A pilot plan is under way that delivers science
instruction via satellite to classrooms that lack teachers.

Teacher Recruitment

As was indicated above, classroom teachers are becoming a scarce
commodity, especialIy in science and mathematics, due to higher salaries
and better working conditions in the private sector, retirement and
natural attrition. In Florida alone, it is predicted that onethird of
the mathematics teaching force will retire in the next five years.
Recruitment efforts must gear up to avoid these predicted teacher
shortages.

Current recruitment strategies vary from state to state. However, the
most common strategy, as identified by survey respondents, is a forgivable
loan program. Twentyfive states report a loan program for persons who
receive teacher training in science or mathematics. Loan programs are
either for undergraduates who become certified for the first time or
current teachers who become recertified. The Iowa Science and Mathematics
Loan Program, described in the previous section, is a classic example.

Closely related to loan programs are scholarship programs. Seven states
report scholarship programs for potential science teachers and six report
scholarship programs for potential mathematics teachers. For example,
Idaho uses Title II monies to provide scholarships to potential science or
mathematics teachers or teachers who want to become recertified in one of
these subject areas. Similarly, American Samoa's Department of Education
offers scholarships to science majors who enter the teaching profession.

Another typical recruitment strategy is alternative certification. (For
the purposes of this survey, alternative certification means full
certification despite a lack of traditional credentials.) Only 12 states
offer an alternate route to certification in science and only 10 offer an
alternate route in mathematics. In Maine, certification may be granted to
qualified persons following a transcript analysis and completion of only
six semester hours of educational course work. (Depending on the
transcript analysis results, additional course work could be prescribed.)
In Utah, Eminence Certificates are available to professionals such as
doctors and engineers. An Eminence Certificate allows them to teach up to
two class periods per day. Some states do not provide an alternate
certification program but allow districts to do so. For example, the
state of Texas allows its districts to develop their own alternate
certification programs given a documented or projected need.

These three types of recruitment strategies -- loans, scholarships and
alternative certification -- are often effective but rather basic.
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Several states have developed more innovative ways to recruit people into
the teaching profession.

By dialing 1-800FLTEACH (an instate number) or 1-800TEACHFL (an out
ofstate number) interested people can receive teacher recruitment
referrals for the state of Florida. In addition, the Great Florida Teach
In occurs each June to help teachers find jobs in Florida. This program
has a relatively high success rate; of the 1,500 teachers who attended the
1986 teachin, over half were offered teaching positions.

California and Georgia participate in a novel recruitment program that
simultaneously promotes cultural exchange. Both states actively recruit
science and mathematics teachers from West Germany.

Another teacher recruitment and public awareness campaign in California is
headed by Bill Honig, Superintendent of Public Instruction, and Ann
Reynolds, the head of the California State University system. During
visits to universities with teacher preparation programs, Superintendent
Honig encourages students to "Be a Class Act: Be a Teacher" and explains
the rewards of teaching and provides general information about the
profession.

ImbEIginkgi ar_A1Retention

After states successfully recruit people into the teaching profession, the
next task is to keep them there. With fierce competition from the private
sector, this task is often very challenging. Twentysix states report
having some type of teacher training or retention program for science and
mathematics teachers. Approximately half of these programs involve loans
and scholarships to promote additional course work (similar to those used
to remit teachers). The other half is divided among a variety of
programs. Exemplars include the Teacher Summer Business Training and
Employment Program in New York that provides a portion of salary
reimbursement for science, mathematics, computer or occupational education
teachers employed by business and industry during the summer months.

In Kentucky, Title II funds support the Science Improvement Project (SIP)
for physical science teachers at the secondary level. The state has hired
an outstanding physics teacher to serve as a consultant to schools within
the 5th and 7th Congressional districts. (These districts were chosen due
to low income levels and low achievement scores.) The consultant will
show physics teachers in these districts how to teach science more
effectively, how to use mathematics in teaching science and how to
integrate computers into science instruction.

Staff Devetopment_Neede

Perceived weaknesses in teaching skills among science teachers fall into
three main categories: content, methodology and curriculum. More
specifically, within the area of science content, elementary teachers were
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identified as needing the most staff development, especially with
experiments and working with handson materials. Middle school teachers
need general content training. Likewise, crossover teachers at the high
school !evel, or those who teach science but are officially certified in
another subject area, need general content training. High school teachers
who are officially certified in science need the content training
necessary to teach lower level science, chemistry, physics and earth
science.

Within the category of methodology, all science teachers need training in
the use of handson instructional approaches, manipulatives, higher order
thinking skills, problem solving and small group projects. Several states
are concerned that "particularly elementary teachers [lack and need]
experience with inquiry and activityoriented teaching."

Identified staff development needs in terms of science curriculum issues
include curriculum development, establishment of goals, coordination of
the curriculum and assessment tools, curriculum coordination between
grades K-12 and integration of science with other subjects. One
respondent remarked, "It is crucial that teachers teach from an integrated
approach in terms of both grade level and different subject areas."

Identified staff !evelopment needs among mathematics teachers also fall
into three categories: content, methodology and currency. All
mathematics teachers need staff development in higher order thinking
skills, problem solving, inquiry skills and estimation. Elementary
teachers especially need training in problem solving and higher order
thinking skills.

Staff development needs in terms of methodology include problem solving,
integration, use of manipulatives, applications, serving students' needs
and small group projects. Elementary teachers especially need training in
manipulatives and handson experiences; high school teachers need training

in consumer applications. The use of technology in teaching mathematics
is a special methodology issue expressed by several states as a staff
development need.

Currency issues, or bringing mathematics teachers "uptodate," is another
identified staff development need. Teachers Lt all levels need to learn
of current research, content and teaching techniques. Mathematics
teachers also need to be updated in terms of higher order thinking skills,
statistics and probabilities, manipulatives and applications.

Trends and Issues

Survey respondents were asked to identify major problems that their states
face in improving science and mathematics instruction; many of their
answers echo those included in the previous section on staff development
needs.
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Trends, problems and concerns about science mainly evolve around teachers'
issues, schoolwide issues and funding issues. The majority of concerns
have to do with teachers and teaching. Ten states voice a concern for
improving science content especially in the areas of physical science and
lower level science. "Providing guidance to teachers of 'slower classes'"
is especially difficult. Thirty states note concern for methodology among
science teachers; half of these states stressed concern with methodology
at the elementary level followed by emphasized concern at the middle
school level. Given this information, it may be that teachers know how to
teach the .;.:hject of science but they do not know how to teach science to
young children. Evidence of this comes from several states, including
California, Connecticut, Louisiana, Michigan, Montana, New Ynrk, South
Dakota and Vermont. Montana recently conducted a statewide needs
assessment in science, mathematics and computer education. One of the
identified needs is that "elementary teachers need to more fully
understand the use of handson, inquiry and activity approaches in
teaching science."

One respondent in Ne tork commented that "science programs at the
middle/junior high school level lack concrete, "handson" activities
related to the real world."

Many other teachers issues were cited. Fifteen states expressed a real
concern about negative teacher attitudes toward science; they need to
understand " . . . the real mission of science which is teaching science
as a creative, inventive endeavor." This is particularly true among
elementary teachers who combine this apathetic attitude with anxiety
toward teaching science. One respondent commented that if elementary
teaches had " . . . more content knowledge in areas of science, [this
would help] to overcome the anxiety they feel." Another respondent feels
that " . . . instilling confidence in elementary teachers [will] make
teaching science less stressful." However, one respondent said it best:
"If [society] had as much interest in science as [it does] in athletics,
the science program would be pretty well off."

Another identified concern reported by several states is one of teacher
shortages. As was noted earlier in this summary, 37 of the states report
a shortage of science teachers in terms of either quality or quantity.
This is a serious situation since only six states noted a concern about
ongoing training to upgrade the quality of current teachers and only three
states voiced any concern about recruiting new persons to teach science.
Other teacher issues identified by respondents include textbook
dependency, crossover teaching and lack of adequate preservice
preparation.

Beyond concerns about teaching and teachers were schoolwide issues.
Large class size topped the list, followed by Lick of time for science,
laboratory safety, special needs of students and equity. One state
legislature has addressed the lab safety issue by passing a "Right to
Know" law that is prefaced on the right of the pubic to know about the
hazards of chemicals with which students and teacher; may come in contact.
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According to one respondent, "The intent of the legislation is good . . .

but there is a lot of red tape and paperwork involved that takes time away
from instruction."

Lack of funding was reported by 39 of the states as a major issue. Half
of those states specifically cited lack of funding for materials and
updating laboratories as a major problem. Lack of funding for staff
development and teacher salaries was also specified as crucial.

Problems and concerns relating to mathematics instruction can also be
classified in terms of teachers issues, schoolwide issues and funding
issues. As with science problems, the majority of concerns have to do
with teachers. Twelve states express concern that " . . . mathematics
teachers lack adequate content knowledge . . . particularly in the areas
of low ability and remedial instruction." Sixteen states report problems
in terms of teaching methods. One respondent stated that "mathematics
teachers lack the necessary skills to deliver quality mathematics
instruction especially where computers and other technologies are
concerned." Another respondent added that "mathematics teachers need to
learn alternative strategies for teaching mathematics; it can be made
exciting and dynamic."

Teacher attitudes toward mathematics, again like science, are dangerously
negative. Eleven states expressed concern that there needs to be a
clearer understanding of the total scope of mathematics. Teachers just
"don't have a clear understanding of what mathematics is . . . and
apparently don't care." For example, in Pennsylvania, only 5-10% of the
teaching population attends statewide mathematics workshops on a regular
basis. Not surprisingly, several states report problems in terms of
participation in staff development.

Schoolwide issues related to mathematics are again similar to those
related to science. Inequity and lack of time for planning are reported
by a few states as barriers to improving mathematics instruction. In
terms of inequity, one respondent stated, "We cannot continue to ignore
the needs of historically underrepresented and underserved groups . . .

their needs must be met."

Several funding issues are reported that relate to mathematics
instruction. Nine states report a lack of funding for obviously needed
staff development. Other states report lack of funding for materials and
teacher salaries.
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ALABAMA

CURRICULUM

Curriculum Guides

The required Alabama Course of Study: Science K-12 sets minimum guidelines, outlines
course content and suggests student activities. The course of study was developed by a
statewide committee of science educators. This document is reviewed and revised if
necessary every fJur years.

The state also has a Course of Study: Mathematics K-12 and mathematics curriculum
guides that include outcomes. The course of study was developed by the mathematics
work group of the state Course of Study Committee, and it is required. The curriculum
guides were developed by Alabama classroom teachers in conjunction with State
Department of Education specialists, and they are recommended. The course of study
for grades K-12 were last revised in 1984; the curriculum guides were last revised in
1986.

Higher Order Thinking Skills

Higher order thinking skills have been emphasized in all areas. District and statewide
workshops have been conducted and demonstration lessons have been taught.

Time Requirements

Thirty minutes per day of science instruction are required for grades K-3, 125 minutes
per week for grades 4-6 and 300 minutes per week for grades 7-12.

For grades 1-6, 225 minutes per week of mathematics instruction is required. For grades
7-12: 250 minutes per week is required. In those schools where grades 7 and 8 are housed
with other elementary grades, the school may follow the time requirements for grades 4-
6 or the time requirements for grades 7-12.

Graduation Requirements

Alabama has two types of high school diplomas, the Standard Diploma and the Advanced
Diploma. The minimum course criteria for science and mathematics requires three
science credits consisting of life sciences, physical sciences and an elective, and two
mathematics credits; computer literacy requires one-half credit. Students must pass the
Alabama High School Graduation Examination (AHSGE) before receiving a diploma.

STUDENTS

Recognition and Awards

Students with a special interest in science may participate in the Alabama Science
Olympiad.

There are no state-sponsored recognition programs for students in mathematics.
Recognition programs are sponsored at the district level.
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C f4l
4-



5ummer Institutes, Magnet and Residential Schools

There are no state-sponsored special schools or summer Programs for students in science
or mathematics.

Special Populations

There are no state-sponsored programs designed to increase the participation of women
and minorities in science or mathematics.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The Otis-Lennon School Ability Test (OLSAT), given in grades 1, 2, 4, 5, 8 and 10,
measures a student's ability to perceive, to recognize and recall what has been perceived,
to think logically and abstractly, and to perceive and generalize relationships.

Assessment Content

The Alabama Basic Competence Test (BCT) and the Alabama High School Graduation
Examination (AHSGE) measure the mastery of basic skills outlined in Alabama's Courses
ofattAt.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students.

The Alabama Basic Competency Test (BCT) results are used as checkpoints at grades 3, 6
and 9. The Alabama High School Graduation Examination (AHSGE) is used to ensure that
students who receive a diploma have acquired minimum knowledge in the basic skill areas
of reading, language arts and mathematics. The Stanford Achievement Test (SAT) allows
comparison of students with their peers on a school, district, state and national basis.
The School Ability Index indicates a student's ability to handle school-related material.
The Otis-Lennon School Ability Test (OLSAT) results are reported as one score. The
OLSAT makes it possible to compare SAT scores of students with those of other students
with the same ability.

Subject Areas Assessed

In 1987, the BCT will be given in grades 3, 6 and 9 and will determine if students have
mastered the basic skills in reading, language arts and mathematics appropriate for their
grade levels. The AHSGE will be given in grades 11 and 12 to ensure that graduating
students have mastered basic skills in the same areas. The SAT will be giv "i in grades 1,
2, 4, 5, 8 and 10 and will test student achievement in the areas of reading, Language arts,
mathematics, listening, science and social studies.
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TEACHERS

Teacher Recruitment and Retention

Fifty thousand dollars was allotted in 1983-84 to implement a loan scholarship program.
The allotment was increased to $600,000 in 1985 and $1.2 million in 1986. Students may
receive up to $4,000 per year for two years if they are receiving training in shortage
areas. In 1985, 198 students participated in the loan program. Mathematics education
majors received 66% of the loans; general science education majors, 13%; physical
science education majors, 11%; and biology education majors, 10%.

Teacher Shortages

Alabama has a shortage of science teachers which the state is addressing through the
loan program described above.

While mathematics is considered a critical area in the state, shortages do occur, mainly
in the small, rural districts. To help alleviate these shortages, mathematics certificates,
renewable three times, are granted to certified teachers who have six semester hours or
nine quarter hours of mathematics to permit them to teach while they are acquiring
additional mathematics credits.

Certification Requirements

Alabama has teaching certificates for early childhood education, elementary school,
middle school, high school and nursery through grade 12. Twelve semester hours of
natural and physical sciences, including mathematics are required for all of these
certificates. Neither science or mathematics requirements are specifically included in
the professional studies leading to sixth and seventh year certification for teachers or
the instructional support personnel in professional studies leading to fifth, sixth and
seventh year certification.

Alternative Certification

Persons with provisional certificates may be assigned to teach in critical shortage areas
if a regularly certified teacher is not avaiNble. However, the provisionally certified
person must have a bachelor's degree in the subject areas to be taught.

Teacher Training

To upgrade the skills of scienn and mathematics teachers, summer institutes are
sponsored, inservice training is provided and workshops are held.

Staff Development Needs

Teachers need additional training for effective utilization of technology in the
classroom. Teachers also need training in the utilization of manipulatives in the teaching
of mathematics. In many of the Alabama school systems there is a need for bet.er
coordination of the mathematics programs and closer supervision of actual classroom
instruction. Teachers want and would benefit from con.structive feedback concerning
course content and instructional techniques.
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FUNDING

School systems use Title II funds for teacher inservice programs in science, mathematics
and foreign language. Small amounts are spent on materials.

RECENT STATE REFORMS/NEW INITIATIVES

The Plan for Excellence has increased the number of mathematics units required for
graduation from high school to two and has recognized the Advar.ced Diploma that
requires additional science and mathematics courses at a higher level.

TRENDS AND ISSUES

To upgrade science instruction, the state needs to update science laboratories and to
educate administrators on the importance of science education. To improve
mathematics instruction, more money is needed for the empL!,yment of mathematics
supervisors in each school system, for additional staff: development and to purchase
materials and equipment.
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ALASKA

CURRICULUM

Curriculum Guides

Alaska Model Curriculum Guides for science and mathematics contain concepts, learning
outcomes/objectives and sample learning activities. The guides were developed by the
state education agency with assistance from state professional organizations; they serve
as a technical assistance model to be used at district discretion. These curriculum guides
were revised for science and mathematics in 1987 and are available for grades 1 through
12.

Hyper Order Thinking Skills

The state's curriculum guides emphasize higher order thinking skills. In addition, the
Alaska Math Consortium is a collaborative training effort coordinated by the state
education agency that includes universities and 11 local education agencies. One of the
thematic strands of all instruction "consored by the consortium is problem solving.

Time Requirements

There are no state requirements or recommendations regarding tie amount of time spent
on science instruction. The amount of time recommended by the state to be spent on
mathematics instruction is as follows:

Grades 1-3 60-225 minutes per week
Grades 4-6 175-250 minutes per week
Grades 7-9 250-300 minutes per week
Grades 9-12 250 - 300 minutes per week

Graduation Requirements

The minimum course study in Alaska for science is two units and for mathematics is two
units. These requirements represent a one-unit increase in each, effective since 1985.
No nhanges in these requirements have been recently proposed.

STUDENTS

Recognition and Awards

There are no specific recognition programs in either science or mathematics. However,
a Math Counts competition is organized at the middle school level. Students also
participate in the State Science Fair and the science and mathematics components of the
Academic Decathalon competition.

Summer Institutes, Magnet and Residential Schools

Alaska does not support summer institutes, magnet or residential schools in science or
mathematics.
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Special Populations

The Math Consortium's recruitment program focuses on addressing the needs of women
and minorities. Universities offer some special science fellowships and incentive
programs for special populations.

STUDENT ASSESSMENT

Alaska's last statewide assessment was in 1985; the state no longer conducts statewide
assessment of students. (Information regarding the scope a 1 focus of the former
assessment program is available.) The assessment program was discontinued because of
lack of funds caused by declining oil revenues. There are no present plans to start a new
program, but the Department of Education is exploring ways to measure student progress
in lieu of a sta wide assessment.

TEACHERS

Teacher Recruitment and Retention

Loans of $5,500 co all undergraduates and $6,500 to all graduates are available for up to
four years, Up to 50% of the loan can be canceled after five years of Alaska residency
after graduation. This program was adopted in 1972.

Teacher Shortages

Teacher shortages in science vary by discipline. A majority of science teachers are
teaching outside of their degree areas. Only 35% of mathematics teachers have a
certificate endorsement, but school districts are currently laying off teachers because of
budget reductions and are not recruiting new teachers at this time.

Certification Requirements

Teachers must be recommended by an accredited institute of higher education to receive
either elementary or secondary certification. The state does not have content
requirements in science cr mathematics; therefore, a teacher's background is dependent
on the institution's requirements.

Alternative Certification

An Emergency Teaching Certificate is granted in an extreme emergency to an applicant
who does not meet the requirements of a regular certificate. An Emergency Teaching
Certificate is available to people who have earned bp.chelor's degrees or have completed
teacher education programs, including student teacting or two years of classroom
teaching in grades K-12. However, the school district superintendent, the Commissioner
of Education and the Director of Certification must unanimously verify that there is a
situation within the district that warrants granting emergency certification. Two people
took advantage of the program in the pas. year.

Teacher Training

The state has initiated a project to integrate computers in the classroom to encourage
process science in human affairs. Alaska is also cooperating with the university and
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professional associations on an audio-conference course and a one-summer course in
science. The Department of Education coordinates minerals education training that is
sponsored by the mining and oil industry. The Alaska Math Consortium is a collaborative
training effort coordinated by the state education agency that involves universities and
11 local education agencies.

Staff Development Needs

School districts have Identified a need for training to help develop more process and
rands -on instruction in science as well as knowledge of science topics relative to Alaska.
The greatest staff development need among mathematics teachers is the training of
teachers who teach out-of-subject areas and cover multiple disciplines or grade levels in
small rural schools.

FUNDING

Nine districts have formed a consortium fi.-. in-depth training and follow-up in process
science using Title II funds. Others have sponsored one-day or half-day science inservice
programs or sent their teachers to state or national science education conferences.
Some block grant funds were available for Science Teacher Incentive Grants.

Districts typically use Title II funds for one-day science or mathematics inservice
programs or to join the Alaska Math Consortium. No additional state monies or
resources have been made available to districts to target mathematics instruction.

RECENT STATE REFORMS/NEW INITIATIVES

No new state reforms or initiatives that have affected science or mathematics
instruction were reported.

TRENDS AND ISSUES

According to a recent survey of the school districts, the three most urgent needs in
science education are:

1. Upgrading the district curriculums;
2. Improving achievement and representation for rural science students; and
3. Upgrading deficient facilities, equipment and supplies.

Mathematics problems identified in Alaska include:

1. Teaching loads in small rural schools often cover many grade levels or multiple
disciplines;
2. Cultural appropriateness (or inappropriateness) of traditional mathematics instruction
for Eskimo, Indian and Aleut students; and
3. Identification of a more relevant and current curriculum.
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AMERICAN SAMOA

CURRICULUM

Curriculum Guides

American Samoa has required guidelines and objectives by grade level and course,
including science and mathematics. The guidelines were developed by curriculum staff
and committees of teachers and were last revised in March 1987 for grades 1-12.

Higher Order Thinking Skills

Currently, there is only verbal encouragement of higher order thinking skills. However,
workshops are being planned and will be presented on criticti thinking skills. These
workshops are primarily aimed at elementary teachers.

Time Requirements

There are no guidelines or requirements regarding the amount of science instruction
students receive.

Graduation Requirements

Effective as of September 1986, three units of science are required for high school
graduation.

STUDENTS

Recognition and Awards

Several programs exist that recognize outstanding student achievement in science. The
Department of Education, in collaboration with businesses, sponsors the Science Fair.
The Department of Education also sponsors the Student Marine Symposium in conjunction
with the Hawaii Academy of Science. National Institutes of Health Centennial Scholar
programs also recognize outstanding achievement in science.

Summer Institutes, Magnet and Residential Schools

There are no territory-supported special schools for students studying science. However,
five to six students are selected by the University of Hawaii to participate in a six-week
summer program that focuses on marine biology, oceanography, navigation ,ecology, etc.

Special Populations

The territory does not support special programs to increase the participation of
underrepresented groups in science.
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STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

American Samoa is addressing higher order thinking skills in its assessment program by
constructing curriculum-referenced test items that are problem solving and application
oriented in nature.

Assessment Content

Cuiriculum-referenced test items are related directly to curriculum objectives by
subject area.

Assessment Reporting

Assessment results are reported for the state, schools and students. These results are
made public.

Assessment results are intended to be used by schools to improve instruction, by districts
to improve curriculum and by state education policy makers to improve overall
education.

Subject Areas Assessed

In 1987, 911 students in grades 3, 5, 8 and 12 were tested in all core areas, which are
science, mathematics, social studies, language arts and reading. In 1988 through 1990,
all students in grades 3-12 are scheduled to be tested in all core areas.

TEACHERS

Teacher Recruitment and Retention

There have been no recent initiatives implemented by the territory to attract or retain
science teachers.

Teacher Shortages

There is a shortage of science teachers in American Samoa. To address this shortage,
the Department of Edueqtion offers scholarships to science majors who go into teaching.

Certification Requirements

There are no certification requirements in American Samoa at the elementary or
secondary levels. However, in hiring, people with either science degrees (often pre-med
or nursing) or science education degrees are sought.

Alternative Certification

There is no certification available in American Samoa, thus no alternative route is
necessary.
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Teacher Training

Inservices are provided to upgrade the skills of science teachers. Bachelor's and master's
programs are also offered through the University of Hawaii. However, few courses in
science are available.

Staff Development Needs

At the elementary level, teachers need content courses/workshops that parallel the
territory's curriculum. At the secondary level, teachers need methods and education
training, as well as upgraded content knowledge.

FUNDING

Title II funds are incorporated into American Samoa's bloc!, grant and not specifically
spent on science instruction.

RECENT STATE REFORMS/NEW INITIATIVES

There have been no recent reforms that have promoted or hindered science instruction.

TRENDS AND ISSUES

The biggest problems that American Samoa faces in improving science instruction
include the lack of funds available for textbooks and lab matials and the lack of
science education that is offered in the territory's bachelor's programs.

There are efforts under way to increase territorial local funding. Policy makers are also
negotiating to incorporate more science and mathematics into the bachelor's programs,
as well as territory-wide inservices. American Samoa also applied for a National Science
Foundation grant to be able to provide teacher training in science and mathematics, but
this was not funded.
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ARIZONA

Arizona did not provide answers to the specific questions related to mathematics.

CURRICULUM

Curriculum Guides

In 19849 the Essential Skills Committee, consisting of educators, representatives from
the Arizona Department of Education and representatives from the general public,
developed recommended learner outcomes for grades K-12.

Higher Order Thinking Skills

Two National Science Foundation grants have been awarded to two professors at Arizona
State University. The first was awarded to Tony Lawson for a project on the
development of reasoning. The second was awarded to Fred Staley to develop curriculum
materials and to train resource people in 42 schools in the areas of science and
technology literacy. These curriculum materials combine thinking skills and reasoning
skills. The state department has a teacher training program that emphasizes the
teaching of thinking skills in the science classroom. Teachers can receive graduate
credit through Northern Arizona University for participating in this program.

Time Requirements

Arizona requIrqs that both science and mathematics be taught; each local district
determines the appropriate amount of time the subjects are taught.

Graduation Requirements

Arizona school districts have the option to require competency testing of students prior
to graduation. Beginning with the class of 1987, two units are required in science and
mathematics. The Board of Regents recently made a ruling that changed the courses
that are acceptable for college admission. Universities no longer accept earth science as
a science; only chemistry, biology and physics (two of these must be a laboratory class)
are acceptable. This is affecting enrollment in earth science classes in the state. As a
result, some districts have discontinued their earth science programs and others have
reduced the number of earth science classes offered. Universities no longer accept pre-
algebra or general mathematics as meeting the mathematics requirement.

STUDENTS

Recognition and Awards

Students from Arizona participate in national programs. Teams of 8th grade students
participate in the Fience Challenge Day that is held annually in Maricopa County. This
program is similar to the Science Olympiad. Arizona sends delegates to the West
Virginia National Youth Science Camp; in addition, the state sent four students to Honor
Summer Institutes at nationai labs. The Arizona Association of Teachers of Mathematics
holds a state mathematics contest each year for grades 9-12. Mathematics contests and
the Math Olympiad are popular around the state.
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Summer Institutes, Magnet and Residential Schools

The Arizona legislature recently appropriated $50,000 to the Board of Regents to
establish science and mathematics centers at state universities for outstanding high
school students. Centers coordinate course work and counseling for students in
cooperation with high school teachers. Students are selected on the basis of merit and
need. Some funding is supplied for tuition and living expenses.

Arizona State University is one of three universities that receives state funding to
develop a summer program for gifted middle school/junior high school students. The
summer program is primarily supported by the university rather than by the state.
Students submit applications for enrollment and are selected by program coordinators.
An estimated 200-300 7th and 8th grade students participate each year. Programs that
may last up to 16 weeks focus on chemistry, physics and other areas of science. There
are several magnet schools for science and mathematics located around the state. Two
examples are Booth-Fickett Junior High School in Tucson and Phoenix Union High School
District.

Special Populations

Through Title II funds, the state supports Summer Career Awareness Institutes at
Northern Arizona University for girls and minorities in 8th grade. Some professional
organizations, such as the Women's Engineering Association, hold Career Awareness Days
in science and mathematics for high school girls only. The Department of Education
partially funds these programs.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are not included in the state's assessment program.

Assessment Content

The assessment content and the essential skills are not coordinated.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Results for
the state, districts and schools are made public.

Schools use assessment results to determine student and group strengths and weaknesses
by skills objectives that match the local curriculum. Districts use results to determine
group strengths and weaknesses. State education policy makers do not currently use
assessment results. There is a proposal to identify "at risk" students in grades 1-3 to
provide funding to local districts to further assist these students.
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Subject Areas Assessed

A sample of students in grades 4, 8 and 11 (1,000 per grade) take a writing assessment
every three years. Every student in grades 1-8 take the Iowa Test of Basic Skills
annually. Every student in grades 9-12 cake the SAT-7 annually. This testing schedule is
not expected to change.

TEACHERS

Recruitment and Retention

The state of Arizona does nct have many problems attracting or retaining science and
mathematics teachers; therefore, there are no new programs to serve this purpose.
However, there is a federally funded program located at Northern Arizona University
that is training 20 teachers in science and mathematics at the middle school level.

Teacher Shortages

Arizona does not have a shortage of science or mathematics teachers.

Certification Requirements

Only a science methods course is required for certification at the elementary level (K-
8), Certification at the secondary level (9-1.2) requires a major in science or 30 semester
hours of science course work. People may also teach science with a minor; however, the
number of courses that can be taught by a person holding a minor in science is limited.
(Districts determine this limit.) The same holds true for mathematics.

Alternative Certification

A program that is cosponsored by universities and the State Department of Education
allows people with degrees in science who lack education experience to complete an
accelerated curriculum and receive their education degrees.

Teacher Training.

To upgrade the skills of science teachers, the state supports a summer academy for
science and mathematics teachers from rural areas, ongoing teacher training programs
and five workshop programs that are each 15 hours in length. Universities also offer
summer programs to upgrade teaching skills.

Staff Development Needs

The greatest staff development needs among science and mathematics teachers include
teaching thinking and reasoning skills and using cooperative/group learning strategies.
Mathematics teachers further express a need for help in teaching problem solving using
manipulatives and effective use of calculators.
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FUNDING

Districts are using Title II funds in a variety of ways, including workshops for teachers,
expenses associated with teacher visits to business and industry work sites, and
equipment.

No additional state monies targeted to science and mathematics have been made
available to districts.

RECENT STATE REFORMS/NEW INITIATNES

There have been no recent state reforms that have either promoted or hindered science
or mathematics instruction, although the legislature !las approved funding for a science
and a mathematics specialist at the Department of Education.

TRENDS AND ISSUES

The three biggest problems that the state of Arizona faces in improving science and
mathematics instruction are:

1. Combining resources, includ'ng those of universities and the State Department of
Education;
2. Sharing information throtth the use of technology (the state is planning to use the
CSO/IBM system; and
3. The lack of clear guidelines from the State Department the essential skills need to
be revised in science (mathematics was just completed).

All of these issues are currently being addressed.
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ARKANSAS

CURRICULUM

Curriculum Guides

In 1985, the following Course Content Guides for Science were developed by master
teachers, principals, university science professors, science education teachers and a
Department of Education science specialist: K, 1, 2, 3, 4-6; 7th grade life science; 8th
grade earth science; physical science; biology; chemistry; physics and general science.
The content guides specify skills at three levels of complexity: basic, developmental and
extension skills.

Course Content Guides were also developed in 1985 for mathematics by the Department
of Education in conjunction with appointed committees that included teachers,
administrators, teacher educators from higher education and the Department of
Education Mathematics Specialist. The guides are required for grades K-12 and will be
revised on a five-year rotating schedule.

Higher Order Thinking Skills

The "Extension Skills" that are included in the content guides for science and
mathematics are designed to promote higher order thinking skills. A series of workshops
that focus on teaching problem-solving techniques has been conducted by a State
Department of Education specialist.

Time Requirements

State guidelines require grades 5 and 6 to have 150 minutes per week in science
instruction, provided that these grades are clustered in an elementary school (any
combination of grades K-6). The guidelines require middle schools to teach 200 minutes
per week in science instruction (middle school grades may include any combination of
grades 5-8, but the most common inclusion is grades 7 and 8). Classes for students in
grade 9-12 must meet a minimum of 250 minutes per week.

State guidelines require that students in grades 1-3 receive at least 225 minutes per week
of mathematics instruction. Students in grades 4-6 must receive 300 minutes per week
of mathematics instruction, and students in grades 7-12 must receive 250 minutes per
week.

Graduation Requirements

To graduate from high school, Arkansas students must complete five units of science and
mathematics (at least two units must be taken in science and two in mathematics).
Districts may allow graduation credit for educational experiences outside the traditional
classroom, which may include courses at higher education institutions.

No changes in these requirements are being proposed.

ARKANSAS - 31

30



STUDENTS

Recognition and Awards

Arkansas students participate in national recognition programs such as the Westinghouse
program, computer camps, the West Virginia National Youth Science Camp, U.S.
Department of Energy Science Institutes, etc.; there are no state-level programs to date.

Mathematics students in grades 9-12 participate in regional and state competitions
sponsored by the Arkansas Council of Teachers of Mathematics. Winners in each of five
categories receive awards. State winners in the upper two categories (usually high school
seniors) receive scholarships. Students in grades 7-8 participate in regional and state
competitions of Math Counts, which is sponsored by the Society of Professional
Engineers. The mathematics specialist in the Department of Education serves as an
advisor to both of these sponsoring groups.

Act 35 of 1983 established the Arkansas Department of Education's Recognition
Program, which is designed to recognize outstanding achievement of students, teachers
and schools across the state. The components of the program specifically for students
include the Student Recognition Program, the Master Learner Program and the
Governor's Academic Competition, more commonly known as the Arkansas Quiz Bowl.
These programs encompass all subject areas.

The Student Recognition Program awards grants of up to $2,000 to schools or districts
with exemplary student recognition programs already in operation. This component was
designed to encourage other schools and districts to develop student recognition
programs.

The Master Learner Program awards five plaques statewide to students who have made
outstanding academic improvement in a given school year. This program was designed to
encourage all students to strive for academic excellence.

The Arkansas Quiz Bowl invites every public high school in the state to enter a four-
member team in the competition that tests quick recall and general knowledge facts.
Regional competitions are held and top winners advance to the state competition. The
state-level Quiz Bowl is held annually at the Arkansas Educational Television Network
studios in Conway. Prizes include trophies for schools and individuals, scholarships and
the opportunity to participate in a National Quiz Bowl.

Summer Institutes, Magnet and Residential Schools

The Arkansas Governor's School summer program offers courses in mathematics, science,
fine arts, computer science and social sciences to approximately 500 high school students
each year.

Summer programs for gifted and talented students are offered by a number of
institutions representing a collaboration between the Department of Education, local
school districts, regional service centers e,nd higher education institutions. These
programs last from three to five weeks.
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Special Populations

The Department of Education recently studied the participation of underrepresented
groups in the content areas of science and mathematics. This study will attempt to
determine the extent to which minorities and women are electing the study of higher
level science and mathematics courses at the junior high and high school levels. This
study should assist in determining the extent to which inservice and other types of
curriculum intervention are needed to encourage these underrepresented groups to
participate fully in the science and mathematics curriculum of the school. (The study is
complete as of July 1987.)

STUDENT ASSESSMENT

Assesses Higher Order Thinking Skills

The MATS, used by Arkansas, reports achievement of higher order thinking skills on each
student report. The state-constructed Minimum Performance Test only addresses basic
skills.

Assessment Content

Teachers analyzed the norm-referenced tests for a curricular match before
recommending the MATS. The Minimum Performance Test directly assesses state-
adopted basic skill objectives.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Results for
districts are made public.

Assessment results are intended to provide teachers with diagnostic information to
measure student performance in basic subjects and to identify students who have not
mastered basic skills. Assessment results are also used to identify those school districts
in which less than 85% of the students demonstrate mastery of basic skills. This provides
data concerning the strengths and weaknesses of the instructional programs within those
districts. Furthermore, assessment results provide information to districts for
educational planning and decision making. State policy makers use assessment results to
measure progress relative to the educational reforms that have been legislated.

Subject Areas Assessed

Currently, mathematics and reading skills are annually tested in grades 3, 4, 6, 7, 8 and
10. Social studies, language arts and science skills are annually tested in grades 4, 6, 7, 8
and 10. Subject areas and grade levels tested will remain the same from 1987 through
1990, except for possible addition of language arts testing at grade 3.

TEACHERS

Teacher Recruitment and Retention

There is some state and private funding available to prospective science and
mathematics teachers.
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Teacher Shortges

The state currently has a shortage of physics and chemistry teachers. To help solve the
problem, biology, physical science and other science teachers are being retrained to
teach physics and chemistry.

There are geographic areas within the state that have shortages of qualified mathematics
teachers. To help alleviate this problem, scholarships are available through the
Department of Higher Education for teachers who are retraining to be mathematics
teachers and for students majoring in mathematics and enrolled in a teacher education
program.

Certification Requirements

All teaching certificates in Arkansas require at least nine 2emPseer hours in biological
sciences, physical sciences and mathematics. Additionally, six semester hours of
mathematics (designed for elementary teachers) and three serneste: 'lours of science
(designed for elementary teachers) is required for the Six Year Elemelitary Certificate.
Eighteen semester hours in er.her Middle School Science or Middle School Mathematics
must be completed in addition to the requirements for either an Elementary Certificate
or Secondary School Certificate in order to receive a Middle School Certificate.
Secondary School Certificates require a specified number of semester hours in the area
to be taught: mathematics - 21 semester hours, including 3 hours of calculus; general
science - 24 semester hours; biological science - 24 semester hours; physical science - 24
semester hours; chemistry - 24 semester hours; and physics - 24 semester hours.

Alternative Certification

Provisional certificates may be issued to qualified candidates when a district is unable to
employ a regularly certified teacher to fill a vacancy. Candidates must have at least a
bachelor's degree in the appropriate subject area. Approximately 100 teachers per year
take advantage of this certification route; however, fewer than 10 provisional
certificates in mathematics have been issued since June, 1986.

A new one-year provisional certificate is available to teachers who move to Arkansas
with active certification in another state.

Teacher Training

To upgrade the skills of science teachers, the State Department of Education works with
state colleges and universities to offer additional science courses to teachers.

Mathematics specialists work closely with districts and with regional cooperatives to
identify areas of need for teacher inservice programs. Specialists conduct training, or in
some cases, arrange for training through external consultants. A recent regional meeting
of the National Council of Teachers of Mathematics attracted approximately 1,400
elementary and secondary teachers of mathematics, most of which were from districts
within the state. A similar meeting for science teachers is scheduled for the 1987-88
school year.
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Staff Development Needs

The greatest staff development needs in the state are more courses for elementary
teachers that match the Science Course Content Guides and courses that are designed
for high school chemistry and physics teachers. The state also needs inservice for
teachers of grades 4-8 in the content areas of geometry, probability and statistics.

FUNDING

Most of Title II funds in Arkansas provide inservice to teact.crs of science and
mathematics in grades 4-6. A portion of the Chapter 2 funds are available for staff
development based on school administrators' development of competitive grant
applications.

RECENT STATE REFORMS/NEW INITIATIVES

The new state standards for school accreditation, adopted in 1983 and scheduled for full
implementation by June 1, 1987, require that a great deal more science be taught at the
elementary level. Also, science concepts will be tested on the state's Minimum
Performance Test in grades 6 and 8. Both measures have promoted science instruction.

Mathematics education has also been p& emoted through the adoption of the new school
accreditation standards. These standards increased the graduation requirements for
students as well as the mathematics courses that must be provided by each district.

TRENDS AND ISSUES

Currently, the state is working to improve science education at the elementary level.
The focus of their efforts will be junior high science in a few years.

The major problem in mathematics education is the lack of specific mathematics course
work for certification at the elementary level. There are teachers who have very limited
preparation in mathematics content. By providing inservice programs through the use of
Title II and EICA Chapter 2 funds, many teachers are receiving appropriate staff
development in mathematics. Teacher resource materials have been developed and are
available for teacher use in content areas as determined by a statewide assessment.
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CALIFORNIA

CURRICULUM

Curriculum Guides

The California Science Framework Addendum and the California Mathematics
Framework were leveloped in 1984 and 1985, respectively, by committees appointed by
the State Board of Education. The High School Model Curriculum Standards for all
subject areas were also developed in 1985. State frameworks and curriculum standards
serve as state recommendations to school districts.

New in 1987 are Elementary Model Curriculum Guides for grades K-8. The Curriculum
Guides for Science were developed by a committee of teachers, science supervisors and
university faculty. The Curriculum Guides for Mathematics were developed by a similar
committee of mathematics eduftators. Use of the guides is not mandated; they contain
recommendations for long -range staff development purposes rather than for daily lesson
plans.

In sum, all these documents recommend rather than require curriculum. The framework
addendum is for grades K-12 and is used for textbook adoption (K-8); the curriculum
standards are for grades 9-12; and the curriculum guides are for grades K-8; all correlate
with each other.

er Thinking Skills

Higher order thinking skills are one of California's main educational thrusts, especially
the notion of teaching for understanding. The states textbook adoption policies, the new
K-8 curriculum guides and the Curriculum Implementation Centers (staff development by
content area) all have this' 'entation.

Time Requirements

The state recommends that students in grades K-3 receive 100 minutes per week, and
grades 4-6 receive 150 minutes per week of science and health instruction. It is also
recommended that students in grades 7 and 8 study science for three of four semesters.
For studer .3 in grades 9-12, a inimum of two years of science, including biological and
physical science, is required by Law.

Time allocations for mathematics instruction are recommended as follows: students in
grades 1-3 receive 200 minutes per week of mathematics instruction, 250 minutes per
week are recommended for grades 4-8, and two years are required fir grades 9-12.

Graduation Requirements

Beginning with the class of 1987, all high school graduates in California must complete at
least two years of science, including biological and phys'aal science, and two years of
mathematics. Additional graduation requirements may be developed by local school
boards. No changes in these requirements are being proposed.
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STUDENTS

Recognition and Awards

The state-sponsored Golden State Examination (GSE) was administered for the first timein spring 1987. The GSE was established by the Hughes-Hart Educational Refcrm of 1983to identify and recognize honors-level achievement by students in specific academicsubject areas. The 1987 GSE covered first-year algebra and geometry. Future tests willcover additional mathematics courses, laboratory sciences, U.S. history, Englishliterature and composition, foreign languages and health scierces. Students will berecognized at one of three levels based on statewide standards: high honors, honors andschool . scognition. Students achieving high honors or honors will receive a certificate
acknowledging their outstanding achievement, an insignia on their high school diplomas
and a notation on their transcripts.

Summer institutes, Magnet and Residential Schools

California's Senate Bill 813, signed into law in July 1983, targeted funds for the
development of specialized high schools in high technology and the performing arts.Fund were first awarded in the fall of 1984. Currently, the state supports
appruximately 12 specialized high schools through Senate Bill d13 funds. The bill alsoprovides some funding for summer schools in science, mathematics and other criticalacademic areas.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The California Assessment Program of Science and Mathematics emphasizes higher order
thinking skills, including those required to analyze complex relationships, draw inferencesand reason deductively.

Assessment Content

California's assessment program is aligned with statewide curriculum objectives in both
science and mathematics and is used to achieve state educational reform goals.

Assessment Reporting

Assessment results are reported for the state, districts and schools. These are also madepublic.

Test results are intended to provide schools with data on which to base improvement
plans. ,ohools also use assessment results to emphasize their needs for special funds orfor thei' participation in special programs.

State educational policy makers use test results to evaluate instructional programs andpractices by making statewide and national comparisons. Policy makers also use
assessment results to evaluate the effe_Ls of state and federal programs, to distribute
funds according to need and to identify potential exemplary programs or practices.
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Subject Areas Assessed

In 1987, every student in grades 3, 6, 8 and 12 has been tested in mathematics, reading
and language arts. In addition, students in grade 8 have been tested in writing (sds..y),
history/social science and science. In 1988, the writing (essay) component will be
administered to 10th, 11th or 12th grade students. The next change in the California
Assessment Program will occur in 1990 (if the Governor's budget is approved) when
science and history/social science testing will be added at grades 6 and 12.

TEACHERS

Teacher Recruitment and Retention

California uses a small forgivable loan program as a recruiting tool available for people
who want to teach in one of the shortage areas: science, mathematics, bilingual
education and special education. A maximum of 500 teachers compete for $2,000 loans
that they may receive for up to three years. One year of the loan is forgiven for each
year of teaching.

Another measure California has taken to recruit and retain teachers is raising beginning
teachers' salaries.

Teacher Shortages

California is experiencing teacher shortages in science and mathematics. The Los
Angeles Unified District has a critical shortage of mathematics teachers at the high
school level. The state is addressing t'ese shortages in several ways, one of which is the
student loan forgiveness program.

California, in conjunction with the German Federal Republic, participates in a program
that remits science, mathematics and other teachers from Germany. This program also
serves as a cultural exchange program.

In addition, Bill Honig, California's Superintendent of Public Instruction, and Ann
Reynolds, the head of the California State University System, launched a teacher
recruitment and public awareness campaign in April 1986. Honig has visited university
campuses with teacher-credentialing programs. Pamphlets that explain the rewards of
teaching, provide general information about the profession and carry the campaigns
slogan, "A Class Act: Be a Teacher," have been widely distributed.

Certification Requirements

To teach in any self-cc r.tained classroom or in departmentalized classes below grade 9, a
teacher must be authorized for multiple subject instruction and have st minimum of eight
semester hours in the subjects to be taught. To be authorized for single subject
instruction, a teacher must have at least a bachelor's degree in the subject to be taught.
A fifth year of professional study must be completed for crede'. ialing. The
credentialing requirements are currently under review and modifications are likely to
occur in the next few yeas.
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Alternative Certification

Emergency credentials may be issued when there is a verified shortage of regularly
certified teachers. In 1985-86, 464 emergency credentials were issued.

The Teacher Trainee Program is another alternate certification route. Applicants must
have a bachelor's degree in the subject area to be taught. Regular certification may be
granted after two years of successful teaching with a mentor teacher.

The Los Angeles Unified District has the majority of teachers who have taken advantage
of these certification options.

Teacher Training

Many efforts are being made to upgrade the skills of science and mathematics teachers.
Training is provided to science teachers by universities and professional organizations on
laboratory safety, effectively using science test results and using technology in the
classroom.

The California Mathematics Project is the primary project designed to improve the
teaching skills of mathematics teachers. Each year $1.2 million is allocated by the
legislature for the project. The money is dispersed to 16 college campuses within the
state where over 400 teachers receive inservice training in mathematics.

The state education agency sponsors Curriculum Implementation Centers for science and
mathematics. The Curriculum Implementation Centers focus on how to transform an
entire school mathematics program. One to two teachers from schools around the state
receive direct training and information at a center that they then disseminate to their
colleagues.

Staff Development Needs

Staff development needs among elementary mathematics teachers include more
experience with student experiments, working with materials and receiving more ongoing
support and advice.

At the secondary level, cross-over teachers (teachers who are credentialed in a subject
area other than the one they are teaching) who lack basic mathematics skills need
customized inservice in general mathematics. Credentialed mathematics teachers need
to learn about and utiliz;, new teaching techniques rather than to rely on lecturing.

FUNDING

Districts are using Title II funds for science and mathematics training workshops, staff
travel expenses to conferences and instructional materials.

RECENT STATE REFORMS/NEW INITIATIVES

California continues into the fifth yi..?r of a broad reform effort that stresses the
alignment of instructional materials, testing and staff development with the desired
curriculum that is now fairly well defined.
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TRENDS AND ISSUES

To improve science instruction in the state, policy makers are trying to create the
reforms necessary to enable students to grasp fully science concepts and their societal
implications. They are also trying to confront the demands presented by large class sizes
with the need for hands-on participatory science learning. Furthermore, they are trying
to promote opportunities in science for women and minorities.

The biggest barriers the state faces in improving mathematics instruction include the
lack of commitment to professional development, the lack of suitable instructional
materials (textbooks still don't match the desired curriculum), the rigid devotion to
commercial, standardized tests and SAT scores (which distract from the really important
matters of teaching) and parents and administrators' lack of appreciation of the benefits
of an ideal mathematics curriculum.

The state is working on obtaining suitable instructional materials and creating ways to
assess students' understanding. Work is also under way to change the way administrators
view mathematics curriculum. The biggest challenge lies in reaching parents; the state
needs the help of the media to achieve this goal.
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COLORADO

CURRICULUM

Curriculum Guides

The State Science Curriculum Workbook and the State Mathematics Curriculum
Workbook that list recommended learner outcomes and skill competencies are available
to be used as the basis for modifying graduation requirements, curriculum, and teacher
preparation and certification requirements. The State Science Task Force and the State
Mathematics Task Force committees, appointed by the Colorado Board of Education
composed of representatives from K-12 public schools and state teacher education
programs, developed the workbooks in 1984. Neither have `seen revised. However, two
follow-up reports, one containing recommendations for revising the geometry curriculum
and one for continuing eclacation, were completed in the 1985-86 school y3ar.

Higher Order Thinking Skills

The state science and mathematics task forces' recommendations and curriculum
workbooks emphasize science and mathematics processes, critical thinking and problem
solving. Teaching higher order thinking skills is a major focus of the inservices presented
by the state science and mathematics consultants.

Time Requirements

The Colorado Science Task Force has also made recommendations concerning the amount
of time devoted to science instruction. Two hundred minutes per week for grades 5 and 6
and 225 minutes per week for grades 7-9 have been suggested.

Graduation Requirements

Local school boards determine their own graduation requirements because Colorado's
constitution prohibits the state from doing so.

STUDENTS

Recognition and Awards

Colorado students in grades 10-12 and especially interested in science may participate in
the U.S. Department of Energy High School Student Honors Summer Institutes.
Exceptional students in grade 12 may attend the National Youth Science Camp,
sponsored and funded by the state of West Virginia, National Science Educators and
business and industry.

Talented mathematics students in grades 7 and 8 may take part in Math Counts, a
National Council of Teachers of Mathematics' sponsored contest. State-level winners
participate in a national-level competition. The Colorado Council of Teachers of
Mathematics provides teachers with certi2icates of recognition to be given to their
students. Individual students and teams of students in grades 10-12 may compete in the
C.S.U. Math Day held at the Colorado State University campus. The U.S.C. (University
of Southern Colorado) Math Day is another contest similar to the C.S.U. Math Day in
which 10th th ,migh 12th grade students may participate.

COLORADO - 43

4G



Summer Institutes, Magnet and Residential Schools

The state education agency does not support magnet schools or special summer
institutes. However, some summer institutes are supported by various state universities.
For example, the Frontiers of Science, an ongoing summer program offered to juniors and
seniors, is sponsored by the University of Northern Colorado. Gifted and talented
students' programs and other special programs are typically developed at the local level.

Special Populations

Participation of underrepresented groups in science education is stimulated through the
MESA (Minority Engineers and Scientists Association) program in Colorado. Minority
groups in grades 7 through 12 are encouraged to develop strong backgrounds in science
and mathematics to pursue related careers. Through Colorado's Educational Reform Act
2 + 2 Project the commitment has been renewed to build school experiences that ensure
these students are intellectually nourished. Expanding Your Horizons in Science and
Mathematics conferences for female students in grades 7 through 9 make girls aware of
career opportunities in technical fields such as engineering and computer science. At
least 30% of Title II funds target special populations. These monies are managed by the
Colorado Department of Education.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Colorado piloted in 1986-87 a variety of instruments that include higher order thinking
skills in volunteer districts. The state is also working with McRel to develop a measure
for 1987-88.

Assessment Content

Assessment content is not coordinated with state curriculum guides because no
curriculum guides or objectives, per se, exist for Colorado.

Assessment Reporting

Assessment results are reported for students, districts and the state. Student results are
never made public under the Colorado "Open Records" Laws; school results are made
public if ordered by their district. The Colorado "Open Records" Laws require that
district results are made public if all students within the district are tested. State
results are always made public.

Schools use assessment results to determine student achievement level. Districts and
state educational policy makers use assessment results to identify uhe strengths and
weaknesses of curricula. In addition, policy makers use assessment results to allocate
resources for technical assistance and to examine the effectiveness of local control.

Subject Areas Assessed

In 1987, a sample of students in grades 3, 6, 9 and 11 are being tested in writing,
readiness, ability/achievement (includes reading, language arts, mathematics, science,
social studies and reference skills) and health and physical fitness.
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TEACHERS

Teacher Recruitment and Retention

Colorado's 2 + 2 Project is examining ways to provide career development opportunities
and to reward teaching excellence. The 2 + 2 Project is also investigating ways in which
school districts can offer the pay, recognition, respect and career advancement
necessary to attract and retain qualified teachers.

Teacher Shortages

Colorado is experiencing [Tenor teacher shortages in rural areas of the state, and a more
widespread shortage is predicted for the future.

The Colorado 2 + 2 Project, in addition to examining ways to attract and retain teachers,
is also studying provisional certification alternatives, an intern/residency program and
state standards for college-level preparation.

Certification Requirements

Within the liberal arts preparation of preservice elementary education, some course work
in science and mathematics is required. A science methods course and a mathematics
methods course is also required. The state of Colorado does tot require a specific
number of hours in science or mathematics.

A Middle School Certificate (grades 5-9) is available in which the applicant can complete
a major in mathematics with a supporting field or major academic preparation in two
related fields or a focus on a broad interdisciplinary field.

Secondary certification in science or mathematics requires a science or mathematics
major as specified in the state certification guidelines.

Colorado does not have a requirement for a fifth year of professional education to
become certified.

Alternative Certification

Colorado issues emergency letters of authorization, valid for one year and renewable, to
qualified persons if the State Board of Education determines that an emergency situation
exists due to a shortage of regularly certified teachers. For the 1986-87 school year, 18
individuals had current emergency letters of authorization in science and 18 additional
individuals had current emergency letters of authorization in mathematics.

Teacher Training

A science consultant and a mathematics consultant have been employed by the Colorado
Department of Education since the fall of 1984. The consultants' primary focus has been
on training teachers in current science and mathematics teaching techniques, including
science processes, reasoning development, problem solving and the use of manipulative
materials at all grade levels. In addition, most of the Title II monies have been used for
teacher inservice training.
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Staff Development Needs

The greatest staff development need among science teachers is incorporating science
process instruction and more laboratory instruction into the science curriculum at all
grade levels.

Mathematics teachers need training in incorporating the use of hands-on manipulative
materials into the mathematics curriculum at all grade levels. They also need training in
the "true" meaning of problem solving and how to integrate problem solving into their
mathematics programs.

FUNDING

Districts are using Title II funds primarily tc provide inservice for teachers to update
methods of teaching science and mathematics, science processes, problem solving and
critical thinking skills in particular. In addition, districts have used funds to purchase
science hands-on materials and mathematics manipulative materials to be used at all
grade levels, especially the elementary level (K-6).

RECENT STATE REFORMS/NEW INITIATIVES

There have been no recent state reforms that have affected either science or
mathematics instruction. However, the Colorado 2 + 2 Project is examining ways to
provide career development opportunities for teachers in all subject areas.

TRENDS AND ISSUES

The three biggest problems Colorado faces in improving science and mathematics
instruction are the following:

1. Providing continuing funds to support full-time science and mathematics consultants;
2. Providing college science and mathematics courses for teachers at all levels. Courses
need to be offered within the rural B.O.C.E.S. areas a major obstacle is providing
funding for instructors for these courses; and
3. Organizing and coordinating science educators to provide workshops and seminars for
teachers on a statewide basis.
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CONNECTICUT

CURRICULUM

Curriculum Guides

Connecticut's Guide to Curriculum Development in Science, developed by the state
education agency and the Science Teachers Association, is currently being revised
(1987). The guide includes recommended objectives for grades 4, 8 and 12 plus
curriculum recommendations for all grades, K-12.

In 1986, A Guide to Curriculum Development in Applied Mathematics: A Three-Year
Sequence for Non-College Bound Students was developed by the Project to Increase
Mastery of Mathematics and Science (PIMMS) and the Connecticut State Department of
Education. The curriculum guide includes objectives in mathematics for grades 9-12.

New this year, 1987, is Connecticut's Common Core of Learning. Developed by an
advisory committee to the State Board of Education, the common core contains
recommended "outcomes that should result from the entire K-12 school experience,
including academic skills and knowledge, personal and social skills, attitudes and
attributes." Furthermore, the common core is intended to be "an integrated and
interdependent set of leaming outcomes, "not a set of isolated competencies."
(Connecticut's Common Core of Learning, Connecticut State Board of Education,
Hartford, Connecticut, January 7, 1987.) Science and technology and mathematics are
included.

The Connecticut Mastery Testing Program, developed by an advisory committee for
grades 4, 6 and 8, outlines recommended mathematics objectives to be tested. Although
the objectives are officially recommended (de jure), they become required (de facto) in
the classroom.

Higher Order Thinking Skills

Higher order thinking skills are emphasized in both science and mathematics through
problem solving, microcomputer based laboratories and technology. Additionally,
summer institutes and the mastery test objectives focus on these issues.

Time Requirements

The state's schools follow recommendations of the Science Advisory Committee
regarding the amount of time that should be spent on science instruction. The suggested
time allotment for grades 1-4 is 75-150 minutes per week, 135-200 minutes per week for
grade 5, 250-300 minutes per week for grades 6-8 and 280 minutes per week for grades 9-
12.

Recommended time allotments also exist for mathematics. The state suggests that 225
minutes per week be spent on mathematics instruction in grades 1-3, 300 minutes per
week in grades 4-6 and one period per day in grades 7-12.

Graduation Requirements

Prior to 1983 graduation requirements were at the discretion of local districts. The
legislature passed a requirement of 18 total units effective for the graduating class of
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1987. For the graduating classes of 1988 onward, 20 total units are required: two units
of science and three units of mathematics.

STUDENTS

Recognition and Awards

There are several recognition programs in science and mathematics at the local,
regional, state and national levels in which students may participate. Such programs
include the Junior Science and Humanities Symposium for grades 10-12, sponsored by
private organizations, local industry, the state education agency and the United States
Army; the Connecticut Science Fair for grades 7-12, sponsored by districts and industry;
the Invention Fair for elementary and mi.idle school students, sponsored by districts and
state colleges; and Science Olympiads for high school students, sponsored locally with
support from industry and assistance from the State Department of Education. Other
recognition programs in science include the West Virginia National Youth Science Camp
and the Department of Energy programs.

Summer Institutes, Magnet and Residential Schools

The state indirectly supports magnet schools for students in grades K-12 studying science
and mathematics. The state accomplishes this by allocating funds to districts that in
turn support magnet schools. These types of special schools are located in localities
throughout the state, including Hartford, Bridgeport and New Haven.

In the same fashion described above, the state indirectly supports the Connecticut
Scholars' Program, a four-week summer program for secondary level students. Advanced
courses in all basic subject areas, including science and mathematics, are offered.
Approximately 100 students participate each summer.

Special Populations

Connecticut actively seeks the involvement of underserved groups in special science and
mathematics programs. For instance, for gifted students there are 140 special programs
that cover all subject areas and are state and locally supported. The state also supports
the PIMMS Multiply Your Options conferences that provide female role models in science
and mathematics for high school girls. The Connecticut Science Museum, the University
of Connecticut, Trinity College and the Department of Higher Education support a
program that encourages minorities to go into science-related fields. Additionally, the
state participates in the EQUALS program and family mathematics workshops.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The state includes problem-solving items, direct performance items (i.e., writing
samples, scientific experiments, note taking, etc.) and evaluation and inferential items in
its assessment program.
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Assessment Content

The content for Connecticut's Mastery Test (CMT) is determined by committees of
experts who are knowledgeable about local curriculum objectives and state goals for the
subject area.

Assessment Reporting

The Connecticut Assessmera of Educational Progress (CARP) assessment results are
reported for the state only. If the school district participated in local option (piggyback),
results are available.

The CMT assessment results are reported for the state, districts, schools and students.
State and district results are made public; school results are available through the local
school district if requested. Student results are available to classroom teachers.

The results of Connecticut's Mastery Test are used to evaluate individual performance in
language arts/reading and mathematics, the effectiveness of instructional programs in
language arts/reading and mathematics and the effectiveness of the remedial assistance
programs in language arts/reading and mathematics. Results from the mastery test may
not be used as the sole criterion for promotion or graduation.

Subject Areas Assessed

From 1987 through 1990, every student in grade 4, 6 and 8 will be administered
Connecticut's Mastery Test that will cover reading, language arts, writing and
mathematics.

TEACHERS

Teacher Recruitment and Retention

Included in tne Education Enhancement Act of 1986 was a minimum salary law that may
serve to attract and retain teachers. The state also has a loan program for teachers of
physics and mathematics, which the teachers repay after they begin teaching. Districts
are also actively involved in teacher recruitment.

Teacher Shortages

Connecticut has a shortage of qualified scienc, teachers; however, the problem is not as
bad as it has been in the past. Higher teacher salaries, the teacher loan program and
continued staff development are some of the methods the state has used to partially
alleviate the problem.

There is no reported shortage of mathematics teachers.

Certification Requirements

Three semester hours in both science and mathematics is required for elementary
certification. For secondary certification in biology, chemistry, physics and earth
science, 18 semester hours are required in the specific subject area. Secondary
certification in general science requires 21 semester hours, including course work in
biology, chemistry, physics and earth science. Secondary certification in mathematics
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also requires 18 semester hours of course work. Middle school/junior high school
certification is not available in Connecticut. By 1992, an academic major in an
appropriate subject will be required for secondary certification in science and
mathematics.

Alternative Certification

Ninety-day certificates are available to people holding bachelor's degrees but who lack
the necessary course work in teacher education. Additional requirements include passing
a basic skills and subject area test and participation in a four- to six-week teacher
preparation course. At the end of the 90-day period, the candidate is evaluated and upon
approval issued an initial certificate. Approximately five persons per year become
certified to teach mathematics through this alternate route.

Teacher Training.

To upgrade the skills of science and mathematics teachers, the state offers an extensive
range of summer institutes and ongoing professional development opportunities. For
example, 19 science inservice workshops are scheduled for the summer of 1987. There is
also an array of recent proposals designed to upgrade the skills of current teachers that
range from increasing teacher certification requirements to requiring teacher testing and
assessment.

Staff Development Needs

The greatest staff development needs among science teachers include bringing them up-
to-date with new technologies and modern developments in particular subject areas and
increasing their abilities to communicate among themselves.

Mathematics teachers need to learn more effective instructional techniques, including
the incorporation of materials and technologies into the instructional program.

FUNDING

Districts use their Title II funds in varied ways but most often to provide professional
development at the school and district levels and to underwrite conference expenses.
These funds are also being used for curriculum development.

RECENT STATE REFORMS/NEW INITIATIVES

The Education Enhancement Act has promoted both science and mathematics instruction
by upgrading teacher preparation guidelines, increasing certification requirements,
increasing monies available for staff development and increasing teacher salaries.

The Connecticut Master Testing Program has improved mathematics instruction by
putting more emphasis on mathematical concepts and problem solving.

TRENDS AND ISSUES

A great deal of attention is being paid to elementary science instruction revision in
Connecticut; although science is not classified as one of the basic skills at this level.
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Elementary science instruction lacks general support for revision and hands-on
experience for students, plus there is not adequate equipment. The lack of adequate
equipment is especially a problem in poorer, rural districts. Staff development in science
is another problem area, and a specific need is to increase the use of new technologies.

Physical science, particularly laboratory safety, at the elementary and middle school
levels has recently received attention from state policy makers and the public. In
science curriculum, prevalent societal issues, such as the implications of hazardous
wastes and acid rain, have also recently received attention at the state level.

Problems that the state faces in improving mathematics instruction include upgrading
the overall quality and responsiveness of the mathematics curriculum, K-12, upgrading
teacher training and retraining and encouraging the consistent use of materials and
technology.
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DELAWARE

CURRICULUM

Curriculum Guides

Delaware has Standards of Performance for both science and mathematics that contain
recommended course content. These standards were developed by the state education
agency in cooperation with local education agencies, state advisory committees and
teachers. The standards related to science were last revised in 1987 for grades 3, 6, 8
and 9-12; the standards related to mathematics were last revised in 1986 for grades 3, 6,
8 and 9-12.

Higher Order Thinking Skills

The Standards of Performance for both science and mathematics emphasize the teaching
of higher order thinking skills, especially problem solving and applications. The state is
currently planning to develop a proposal that would further emphasize higher order
thinking skills in all areas of the curriculum.

Time Requirements

The state recommends that students in grades 7-12 receive 225-300 minutes per week of
science instruction. Time recoiamendations relating to mathematics instruction are as
Follows:

o Grades 1-3 225 minutes per week
o Grades 4-6 250 minutes per week
o Grades 7-12 225-300 minutes rer week

Graduation Requirements

In Delaware, beginning with the class of 1987, all students are required to complete two
credits of science and two credits of mathematics. Local districts are encouraged to
implement course and credit requirements beyond the state minimums.

STUDENTS

Recognition and Awards

The state education agency and others sponsor the Science and Humanities Symposium
and the Science Olympiad. Both programs offer outstanding science students an
opportunity to participate in extracurricular activities relating to science during which
they receive recognition for their academic achievements.

Several recognition programs exist for outstanding mathematics students that are
sponsored by the State Department of Education, the Delaware Council of Teachers of
Mathematics, Johns Hopkins University and professional engineers. These progr ,ms
include but are not limited to the State Secondary Math League (grades 7-12), the State
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Elementary Math League (grades 4-6), Math Counts (grades 7 and 8), High School Math
Exam/Junior High Math Exam, Computer Fair (grades 1-12) and the CTY Talent Search
(grade 7).

Summer Institutes, Magnet and Residential Schools

In the past four years, Delaware's state education agency and duPont Corporation's
Committee on Educational Aid have sponsored three-week summer institutes in
mathematics, verbal skills and computer programming for outstanding 7th grade students
who qualify in the Johns Hopkins Talent Search. Parents pay part of the cost for th3
program, which includes an opportunity for students to use computers.

The Governor's School for Excellence, a one-week residential summer program Pt the
University of Delaware, is designed to recognize outstanding students in both public and
private schools who have completed 10th grade. Participants are chosen on the basis of
academic achievement and leadership abilities.

The Advanced Studies Program, a six-week residential program at the University of
Delaware, is sponsored by the State Department of Public Instruction and the University
of Delaware. The program is open to juniors in public, private and parochial high schools.

Special Populations

The Summer Science Leadership Conferences, sponsored by the Department of
Education, are programs that encourage women to pursue science careers. FAME, a
project sponsored by duPont, provides support for minority students who intend to study
engineering at the university level. The Comets Program, for women and minorities.
includes career-oriented modules to enrich topics in science.

During the school year there are programs in mathematics for special populations in the
New Castle County area. In Sussex County a mathematics/verbal program for gifted
students is held.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

In addition to content classifications of items in the California Test of Ba.F7:c Skills, the
publisher also provides a process classification that describes the way a student deals
with the concepts and principles implicit in the items. This process approach is derived
in part frc, n Bloom's Taxonomy. The four process categories used in classifying CTBS
items are recall, translation of explicit information, inferential reasoning and evaluation.

Assessment Content

The Delaware Educational Assessment Program was shaped by 1978 legislation that
provided for the implementation of a statewide achievement testing program. This
legislation provided that statewide standardized testing be mandated for grades 1-8 and
11 in the content areas of reading, English and mathematics. To expand beyond this
"basic skills" testing, the battery of tests given to 11th grade students includes science
and social studies.
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Assessment Reporting

Assessment results ere reported for the state, districts, schools and students. Results foe
ti'e state, districts and schools are made public.

Delaware's schools use assessment results to: (1) diagnose individual pupil strengths and
weaknesses, (2) place students in instructional groups or programs, (3) wide and counsel
students, (4) identify instructional weaknesses and (5) aid in instructional planning.

Districts use assessment results to: (1) monitor year-to-year achievement progress in
each of the content areas in each of the grades tested, (2) identify and remedy curricular
weaknesses and (3) aid in local decision making relating to educational programs and
policies.

State education policy makers use assessment results to: (1) monitor year -to -year
achievement progress in each of the content areas in each of the grades tested,
(2) identify and remedy curricular weaknesses and (3) aid in decision making at the state
level relating to educational programs and policies.

Subject Areas Assessed

Every student in grades 1-8 and 11 is annua ly tested in reading, English and
mathematics. Students in grade 11 are alsc tested in science and social studies.

TEACHLAS

Teacher Recruitment and Retention

A program was initiated in 1985 that makes available interest-free student loans to
undergraduates receiving teacher training in a critical shortage area designated by the
State Board of Education. The loans are forgivable if the student goes on to teach in the
critical shortage area for a minimum of two years in a Delaware public school.

Teacher Shortages

The state of Delaware currently has teacher shortages in the physical sciences and
mathematics. Critical curricular areas, including those listed here, are identified
annually. The State Board of Education and the State Department of Public Instruction
recommend a budget to the legislature in support of recruiting and retraining teachers in
the identified critical areas.

Certification Requirements

Delaware has three types of certificates: Early Childhood, Elementary and Secondary.
Three semester hours of mathematics are required for Early Childhood and Elementary
certification. Secondary certification requires a bachelor's degree and 15 semester hours
of professional education course work. Additional course work requirements, in semester
hours are for teachers of chemistry 42; physics - 45; biology - 39; earth science - 39; and
general science - 36. Thirty semester hours are required in the specific teaching field of
mathematics. (The amount of course work required in science for Early Childhood and
Elementary certification was not reported.)
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Alternative Certification

Limited standard certificates are available to people with a bachelor's degree in a
critical shortage area (mathematics, physics, chemistry and computer science) who have
not completed a teacher education program. The requirements necessary to become
fully certified must be completed within three years. To date, there are 184 persons
enrolled in this program.

Teacher Training

To upgrade the skills of science and mathemati..: teachers, the state offers inservice
programs through Title II Education for Economic Security Act and Math Education
Funds at the state level.

Staff Development Needs

Science teachers in all grade levels need to increase their science content knowledge.
Mathematics teachers (grades K-6) need to become more familiar and comfortable with
the use of manipulatives, technologies and problem solving. Secondary mathematics
teachers need more training in the areas of problem solving and the use of technologies.

FUNDING

Districts use Title II funds to provide inservice workshops and conferences.

RECENT STATE REFORMS/NEW INITIATIVES

The new two-year science and mathematics credits that are required for high school
graduation have promoted both curricular areas by increasing enrollment in science and
mathematics courses.

TRENDS AND ISSUES

The thr ee biggest problems Delaware faces in improving science instruction are:

1. Creating a pool of individuals to fill the openings in physical science;
2. Providing guidance to teachers who are teaching the "slower classes"; and
3. Upgrading science laboratory skills.

The three biggest problems the state faces in improving mathematics instruction are:

1. Implementing manipulatives in grades K-6;
2. Emphasizing the role of the calculator and computer in grades 7-12; and
3. Improving the high school mathematics program.
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DISTRICT OF COLUMBIA

The District of Columbia did not provide answers to the specific survey questions related
to mathematics.

CURRICULUM

Curriculum Guides

The District of Columbia has developed curriculum guides for grades K-12, including
science guides for grades K-6 and 7-9 in biology, chemistry, physics, science and social
issues and lab skills. Scope and sequence documents have been developed for other
science courses. Districts are required to use the guides, each of which includes
performance objectives, instructional activities and assessment tasks. The guides were
developed by committees of teacher-writers and revision is continual (current work is on
elementary science and physics; chemistry and biology were completed last year).
Similar guides have been developed for the mathematics curriculum.

Higher Order Thinking Skills

The required curriculum guides, at all levels, include open-ended activities and problem
solving.

Time Requirements

The state recommends that students in grades 1-3 receive 90 minutes per week of
...:fence instruction and 135 minutes per week in grades 4-6; 250 minutes per week in
grades 7-9 are recommended.

Graduation Requirements

Two units of science are required for high school graduation.

STUDENTS

Recognition and Awards

Recognition programs for students in science include the District of Columbia Annual
Science Fair, the SHARP Program at the Goddard Space Flight Center leight weeks of
work with a scientist at minimum wage) and opportunities for students to work for the
Department of Defense at George Washington University, Fermi Labcratory, Berkeley,
Livermore and Stony Brook.

Summer Institutes, Magnet and Residential Schools

No state-supported summer or magnet programs were reported.

Special Populations

The Math, Science and Minorities K-6 program is sponsored by the Mid-Atlantic Center
for Race Equity. In addition all of the District of Columbia's programs are really for
minorities because the district is 96% black, 3% other than white and 1% white.
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STUDENT ASSESSMENT

No it:formation wao received on student assessment.

TEACHERS

Teacher Recruitment and Retention

Teachers may write proposals to obtain grants up to $5,000 to initiate programs.

Teacher Shortages

No cut ent teacher shortages were reported in science.

Certification Requirements

The Elementary School (1-6) Certificate requires six semester credits in science and nine
semester credits in mathematics. The Secondary School (7-12) Certificate requires 30
semestc' hours in the subject to be taught (including science and mathematics). A
tea tiler- mentor program guides and nurtures new teachers.

Teachers must earn six credits every five years to maintain their certification.

Alternative Certification

No alternative certification program was reported.

Teacher Training

The District of Columbia offers inservice programs in both science and mathematics to
upgrade the skills of teachers. In addition, a teacher-mentor program is sponsored forteachers new to the district.

Staff Development Needs

The greatest staff development need among science teachers is to get elementary
science teachers to take science courses and methodology courses.

FUNDING

The District of Columbia uses Title II funds to establish and operate a Math/Science
Center that offers materials on loan, inservice courses and laboratory facilities.
"Regular budget" money is being used to renovate laboratory rooms in nine junior high
sends and five senior high schools.

RECENT STATE REFORMS/NEW INITIATIVES

A new testing program in each K-10 science course, using criterion- referenced tests, is
in place. Grades 11-12 will be added next year.
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TRENDS AND ISSUES

The three biggest problems the District of Columbia faces in improving science
instruction are:

1. Keeping schools supplied with materials;
2. Minimizing interruptions in regular classes caused by special activities; and
3. Trying to prevent teachers from other fields from being assigned to teach science.
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FLORIDA

CURRICULUM

Curriculum Guides

Pursuant to Chapter 233.011, Florida Statutes, and Chapter 83-350, Laws of Florida, the
state of Florida requires use of curriculum frameworks for the purpose of ensuring
instructional consistency and assessment within acadeni c disciplines among public high
schools. In addition, student outcomes specified in each curriculum framework are used
to develop uniform statewide student performance standards and assessment instruments.

Curriculum frameworks are used in science courses at grades 9-12 and grades 6-8. A
curriculum framework is a set of broad guidelines that aid educational personnel in
producing specific instructional plans for a given subject area or area of study. Since
there are 44 approved 9-12 science courses (Biology I, Chemistry I Honors, etc.), there
are 44 curriculum frameworks. In grades 6-8, 21 courses (Middle/Junior High Life
Science Basics, Middle/Junior High General Science Advanced, etc.) and curriculum
frameworks exist. Statewide writing teams staffed by Department of Education
consultants, school district staff and university personnel developed these frameworks.
In addition, frameworks were reviewed by all 67 school districts (counties) and
recommendations were incorporated into the final product. The frameworks are required
for use in all grades 6-8 and 9-12 science courses (all schools and all districts).
Curriculum frameworks (9-12) for all science courses were initiated in August 1983,
State Board of Education approved in January 1985 and required for use beginning with
the 1985-86 school year. Course performance standards (grades 9-12) and curriculum
frameworks (grades 6-8) for selected science courses were initiated March 1985, State
Board adopted March 1986 and required for use beginning with the 1986-87 school year.
All districts may participate in an annual revision process to submit new courses and new
curriculum frameworks.

Curriculum frameworks and student performance standards also exist for selected
mathematics courses (grades 9-12) and (grades 6-8). The use of these frameworks is also
required by districts.

Higher Order Thinking Skills

In science, both Minimum Student Performance Standards (alias: functional literacy test)
and Student Performance Standards of Excellence address both process skills as tools for
science investigation and problem-solving skills in science. Instruction in these areas is
required by law in all grade levels and special skills are assessed in grades 3, 5, 8 and 11.

Problem-solving skills are also included in all of the mathematics curriculum frameworks
and guidelines.

Time Requirements

For grades 4 and 5, Florida Statute 230.2319 provides for the regularly scheduled study of
science, but it leaves the definition of "regularly scheduled" up to the districts. For
grades 6, 7 and 8, 225 - 300 minutes per week for three years are required for science
instruction.
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There are no specific time requirements in mathematics in Florida statutes. However,some of the largest counties with the largest populations adopt minimal instructionaltime requirements.

Graduation Requirements

Beginning in the 1984-85 school year, students in grades 9-12 need three credits inscience (two with a laboratory component) and three credits in mathematics for highschool graduation in Florida. The State Board of Education established minimumperformance standards in the areas of reading, writing, mathematics, science andcomputer literacy. A functional literacy exam designed to measure application of thesebasic skills to everyday life is given to all 11th graders. Students must pass this exam toreceive a regular high school diploma. In addition, a GPA of 1.5 on a 4.0 scale is neededin all required courses effective with the 1986-87 school year.

A bill proposed to the Florida legislature in spring 1986 to reduce the number of sciencecredits required for graduation from three to two and mathematics credits from three totwo was defeated.

STUDENTS

Recognition and Awards

The Florida Foundation for Future Scientists, supported financially in part by the statelegislature, administers the State Science and Engineering Fair (grades 6-8 and 9-12), theJunior and Senior Outstanding Narrative Colloquium, (J.A.S.O.N., grades 11 and 12) andthe Junior Science, Engineering and Humanities Symposium (J.S.E.H.S., grades 9-12). Inaddition, the state of Florida also rewards outstanding performance and academicachievement to high school students by awarding a special certificate designating thegraduate as a Florida Academic Scholar. The program, based on requirements ofadvanced-level courses, additional credit requirements, and high scores on the ACT orSAT tests, qualify the candidate for automatic admission to state universities or statecolleges within Florida. Students are awarded scholarships from the Florida
Undergraduate Scholars Fund, and these scholarships are renewable each year forqualified candidates. The PRIDE program, a Program to Recognized Initiative andDistinction in Education, sponsored by the Commissioner of Education, identifiesoutstanding students in the areas of science and mathematics through a series of school,district, regional and state competitions. Scholarships and awards are also given.Florida students also compete in various school, district, state and national programs ofcompetition. These include but are not limited to: Thomas Edison/McGraw ScholarshipProgram (9-12), Annual Photography Contest, Science American Association forAdvancement of Science, The Great International Paper Airplane Contest (14 years andyounger), International Science and Engineering Fair (9-12), Duracell ScholarshipCompetition (9-12), Junior Engineering Technical Society (JETS, 9-12), Science ChallengeAward (7-12), DISCOVER Science Scholarship (12th), Westinghouse Science Talent Search(12th), NASA Space Shuttle Involvement Program (N.S.S.I.P. "Launch and Land," 7-12),Phillips Petroleum Company - Student Search for Solutions (7-12), Tests of EngineeringAptitudes, Math and Science for Minorities (T.E.A.M.S., 9-12), Student Expeditions onEngineering Resources (S.E.E.R., 11-12), National Student Science Competition (NSSC, 7-12), Science Olympiad (7-12), West Virginia National Youth Science Camp (12th), JuniorAcademy of Science Competition (6-12), Florida Chemathon (9-12), Physics Olympics(11-12), Math Counts, American High School Mathematics Education Contest (AHSME)

FLORIDA - 62
6 In.

U



and the Florida Mathematics Council award prizes to mathematics students for
outstanding achievement (finalists qualify for the International Olympiad (10-12).

Summer Institutes, Magnet and Residential Schools

Recent legislation allows Florida's state education agency to award grants ($1,213,465
for 1986-1987) to public school districts, higher education institutions and science
museums and centers to conduct summer camps for students in mathematics, science or
computers. Nonprofit organizations or any educationally oriented organization may also
apply for these grants.

Special Populations

The Florida Endowment Fund for Higher Education is striving to "enhance equality in
providing access to effective higher education programs for minority and economically
deprived individuals in Florida with particular consideration to be given to the needs of
both blacks and women; and to increase the representation of minorities ... in higher
education."

The College Reach Out Program was allotted $370,000.00 to strengthen the educational
motivation and preparation of low income or educationally disadvantaged high school
students (including $25,000 for the Florida Indian Youth Summer Program sponsored by
the Governor's Council on Indian Affairs).

Other programs:

Challenge Grant for the Gifted $ 509,538
Miccosukee Indian Education Program $ 64,522
Seminole Indian Education Program $ 65,910
Telecommunications Devices for the Deaf $ 550,000
Black Doctorate Fellowship Program

(falls under Postsecondary Monies) $ 500,000

Migrant Education (3 and 4 years) $ 2,299,810Preschool Project $ 500,000State Compensatory Education $38,348,287
Profoundly Handicapped Program Adjustment $ 3,005,331

STUDENT ASSESSMENT

AssessingllighsOrder Thinking Skills

The state of Florida did not report addressing higher order thinking skills in its
assessment program.

Assessment Content

The standards and skills that are assessed in Florida's census testing program were
developed by curriculum experts from the Department of Education and districts in
committee meetings with teachers, parents and citizens of the state. The standards and
skills have been disseminated throughout the state.

In addition to the state assessment item bank, separate item banks were developed for
districts which include certification standards and skill remediation.
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Assessment Reporting

Assessment results are reported for the state, districts, schools and students.
Assessment results for FE/C/EE (items sampling/pupil sample) are reported as state-
level results only. Results for the state, districts and schools are made public. Students
are given results; parents have access to student records.

Florida schools use students' SAT results to identify, for remediation purposes, iadividual
student weaknesses in the basic skill areas. School level results are used as a hasis for
developing programs and strategies that meet student needs. School and district resultsare used to evaluate instructional programs. School composite scores are viewed as anindex of student achievement on Minimum Student Performance Standards.

State education policy makers use state results to assure the public that, at a minimum,
all Florida students will achieve basic education skills. Schools with composite scores
below 80% are identified by the state. Distribution of funding for remedial education is
linked to assessment results.

Subject Areas Assessed

In 1987, all students in grades 3, 5, 8 and 10 are tested for mathematics, reading andwriting skills. This state-developed test is revised annually. Science assessment
questions are currently under development and testing will begin no earlier than the fallof 1989.

TEACHERS

Teacher Recruitment and Retention

The Department of Education Center for Career Development Services has initiated anin-state telephone number (1-800-Teach- FL) and an out-of-state telephone number (1-
800-FL- Teach) to assist in the area of teacher recruitment referrals. In addition, the
department sponsors the Great Florida Teach-In, a teacher job fair, each June. Of the1,500 teachers who attended the 1986 teach-in, over half were offered a contract to
teach in Florida. Furthermore, $9.4 million was appropriated in 1984 for the funding of
summer trailing programs.

Teacher Stiortages

Science is identified as a "critical teacher shortage area" under section 231.62, Florida
Statutes. However, it is predicted by the best statisticians in the state that there will bea critical shortage of mathematics teachers during the next five years due to the
retirement of nearly one-third of the current mathematics teaching force.

Florida hires more than 7,500 new teachers each year. Approximately 50% of theseteachers come from out-of-state. Through the efforts of the Center of Career
Development Services, the 1-800 telephone numbers and the Great Florida Teach-In,recruitment has been successful. In addition, ongoing monies provided by the legislature
supports inservice institutes for teachers and additional opportunities in inserviceeducation throughout the year for adding "certificat:d" areas to current certificates.The Office of Student Financial Assistance in the Department of Education oversees theCritical Teacher Shortage Trust Fund that ideraifies and establishes other financial
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assistance programs. The state of Florida has several incentive programs for teachers
and would be teachers (F.S. 231.625). Funds are available for scholarships/loan
forgiveness trust programs that are made available to upper-division undergraduates and
graduates. Four thousand dollars for a maximum of two years is available to
undergraduates studying mathematics, science, computer education and special
education. One year's loan may be forgiven for every two years taught. A second
program provides for payment of up to $5,000 per year for two years for graduate
students (postsecondary teacher preparation graduates). Funds are provided for loan
repayment for current science and mathematics teachers (up to $78/credit hour) as
tuition reimbursement for current teachers who study mathematics or science, or for
professionals in shortage areas who pursue certification course work.

In the last year, the Master's Fellowship Loan Program has been created to provide as
much as $6,000 plus tuition and fees for two semesters and two summer sessions to
liberal arts graduates who are seeking a master's degree in education. Two hundred and
fifty thousand dollars have been appropriated for this program. The most promising
teacher trust fund, also enacted in the past year, has appropriated $500,000 for high
school seniors who commit to teaching. Four thousand dollars per year for four years is
awarded. Other programs include the Challenger Astronauts Memorial Scholarship
Program and the Christa McAullif Ambassador for Education Program to promote
teaching as a profession. Finally, 5 out of 67 Florida districts have developed or adopted
approved training programs for add-on certification in areas of science (general science
7-9, science middle school, physics 9-12, biological science 7-12, and chemistry 9-12).

Certification Requirements

The Regular Certificate (K-12), valid for five years, requires at least six and no more
than 12 semester hours in biological sciences, physical sciences and mathematics. The
Elementary School Certificate requires three semester hours in nature study or science
and arithmetic methods of teaching. The Junior High School (7-9) and Middle School (5-
8) Certificates require 12 semester hours in mathematics, including algebra or higher
math courses, and 18 semester hours in science including a minimum of one course in
biology, physical science and earth science. Secondary School certification requirements
include 21 semester hours in mathematics (including credit in calculus) and 20 semester
hours in science (either biology, chemistry or physics). (These are all new certification
laws effective beginning July 1988).

The state is also currently changing over to the following science certificated areas:
general science 6-9, biological science 7-12, physics 9-12, chemistry 9-12, and earth-
space science 7-12.

Alternative Certification

Florida recently established the Experimental Alternative Certification Program for
Secondary Education designed to remedy teacher shortages in science, mathematics and
other critical teacher shortage areas. To be eligible, a candidate must have a bachelor's
degree from a standard institution with a degree major in the subject or field to be
taught, a cumulative GPA of 2.75 on a 4.0 scale, a valid Florida temporary certificate,
completion of at least 30 semester hours credit in the subject or field of his or her
degree major other than in a college of education, a passing score on a subject area exam
in the instructional assignment and successful completion of a modified beginning
teacher program. Forty teachers ere currently enrolled in this experimental modified
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beginning teacher program for the 1986-87 school year Six out of 67 districts have
approval for this experimental program. In 1985-86, 15 teachers were enrolled in this
program, with only 4 out of 67 districts participating.

Teacher Training

The state, utilizing state education agency Title II funds for teacher training purposes, in
an effort to complement present state initiatives, has completed the following projects:

1. Elementary Science Improvement Package
2. Laboratory Safety Manual
3. Computer Literacy Curriculum Material
4. Symposium for University Science

Teacher Educators
5. Video Production -- "Safety in the

Science Laboratory"
6. Kindergarten Level Mathematics

Superstars Program
7. Sumner Symposium in Science, Math

and Computer Education For Elementary
Teachers in Rural Areas

8. Earth Science Source Book for Florida
9. Elementary Science Status Survey

$ 8,550
$ 17,750
$ 38,329

$ 9,050

$ 18, 00 0

$ 18,000

$ 55,500
$ 10,000
$ 2,000

Total State Education Agency Monies $177,179
An amount of $9,452,581 was spent in the summer of 1987 on inservice programs to
upgrade content areas in science, mathematics, computers, foreign languages and reading
for K-12 teachers. The state is also sponsoring a newly formed, middle grades resource
center at the University of South Florida. It provides middle grade (4-9) teachers with
ir:formation in all subject areas.

The annual, intensive Teacher Training Symposium provides training sessions for people
involved in the planning, conducting and evaluating of summer institutes for teachers of
science. These funds can only be used for programs to add a subject or teaching field to
a certificate or to extend a certificate. For the summer of 1987, emphasis had to be
placed on science and mathematics content instruction for elementary and secondary
teachers, especially those who are out-of-field.

Staff Development Needs

Elementary teachers need updating in both process and content skills related to science.hi addition, small rural areas (districts) often have inservice needs for one or two
individuals whose needs are not currently being addressed. These may include specific
upper-level courses of calculus, AP courses and the like.

Elementary teachers also need more training in the use of manipulatives and physical
demonstrations related to mathematics. All mathematics teachers need more training inproblem solving, criVcal thinking skills, and teaching probabilities, statistics andestimation.
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FUNDING

The use of Title II funds varies from district to district. Since there are 67 districts in
Florida, monies are being spent in many different ways. Some of the larger districts are
supplementing summer opportunities for teachers especially in the area of elementary
science and mathematics. Smaller districts are dividing the money up between the
individual schools or pooling their funds with other small districts to offer better
inservices.

Additional funds ($2,203,47700) for science laboratories in grades 9-12 has been
appropriated by the legislare. In addition, the State Science and Engineering Fair
receives $20,000.

RECENT STATE REFORMS/NEW INITIATIVES

Most major scien. education reforms were mandated by the legislature beginning in
1985 and are still curt. 'tly being implemented. These reforms have promoted science
instruction in the following ways: uniform course offerings, identification of a true
science course for credit (i.e., photography and aerospace are no longer acceptable),
curriculum framework development for grades 9-12 and 6-8 courses, more monies for
teacher training in science, changes in teacher certification requirements and increased
interest in science. These refor as have hindered science instruction in the foLowing
ways: the courses "Principles of Technology I and II" are offered for science credit
instead of vocational credit, and other vocational courses can be substituted for science
courses and credit.

TRENDS AND JSSUES

The three biggest problems that the state of Florida faces in improving science and
mathematics instruction are:

1. Growth. In the next decade Florida will neen 573 new elementary schools, 174 new
middle schools and 94 new high schools. The cost for this construction is rated at a
staggering $8.8 billion for growth alone. Florida will become the fourth largest state in
terms of population by the end of 1987.
2. Teacher Shortage. Currently, about 1.5% of Florida's teachers retire annually, while
about 6% resign for other reasons. This alcne creates 6,000 new vacancies each year. It
is estimated that 40% the current Florida teaching force is leaving the teaching
profession within the next 10 years.
3. Capital Funding/Class Size. Funding for materials and equipment is not adequate. In
1981, the national average for science materials and lab equipment (not necessarily the
optimum) was $9.48 per student in grades 10-12. In Florida, a random survey of 61 high
schools showed an average of $4.03 less than half the national average. In addition,
the legislature does not supply categorical funding for middle and junior high school
science programs. Students enrolled in grades 9-12 science generate the same amount of
money per pupil as they do in English, foreign languages and algebra.
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GEORGIA

CURRICULUM

Curriculum Guides

The Georgia state education agency has developed required science objectives for grades
K-12. These objectives are being revised in 1987.

Currently, Basic Curriculum Content minimum mathematics curriculum requirements
by grades or courses exists for grades K-12. In spring 1988, the Basic Curriculum
Content is scheduled to be replaced by new curriculum guidelines called Quality Core
Curriculum. Both have been developed by the Georgia Department of Education. Local
curriculum guides must follow these state-established guidelines. In 1981, the specific
Basic Curriculum Content for grades 9-12 (Mathematics for Georgia Secondary Schools)
were revised. In 1982, the specific content for grades K-4 (Personalizing Education for
Children) and grades 5-8 (Mathematics for Georgia Middle Grades) were revised.

Higher Order Thinking Skills

Higher order thinking skills are addressed within the regular science curriculuip. and the
,sate education agency is looking at objective, that emphasize higher order skills in all
subjects. Teaching of higher order thinking skills has been a major focus of statewide
teacher and supervisor meetings, conferences and inservice workshops in the 1980s.

Time Requirements

Science and mathematics are required to be taught in elementary and middle school;
however, there are no state guidelines regarding the quantity (amount of time) students
spend on science or mathematics instruction. High school students must spend 150 hours
per school year in science and mathematics for two years to meet graduation
requirements.

Graduation Requirements

Effective for the graduating class of 1988, two units of science and two units of
mathematics are required in Georgia. Computer technology is one unit (if elected from
three choices).

The Qua lit; Rash Education Act of 1,85 directs the State Board of Education to develop
a statewide uasic curriculum that requires competencies that all students must master
before graduation from high school. Three units of mathematics are required for a
college preparatory seal of endorsement on a student's diploma.

STUDENTS

Recognition and Awards

Science recognition programs in Georgia include the designation of October as Hi-Tech
Month which feeures student and teacher recognition programs. Georgia students also
participate in national programs such as those sponsored by the U.S. Department of
Energy, the Wes: Virginia National Yi Iiith Science Camp and the Super Comp Program.

GEORGIA - 69



The Georgia State Board of Education Excellence Award in Mathematics is given on the
basis of exceptional accomplishments in mathematics, performance on the American
High School Mathematics Examination and the Georgia Mathematics Tournament.
Students ir grades 9-12 are eligible to receive this award.

Summer Institutes, Magnet and Residential Schools

The Governor's Honors Program (GHP) in Georgia is a six-week summer instructional
program designed to provide intellectually gifted and artistically talented high school
students (rising juniors and seniors) with challenging and enriching educational
opportunities. Approximately 600 students attend GHP each summer at Valdosta State
College; approximately 100 of these have mathematics as their major area of study.

rile state education agency in Georgia provides consultation to school districts that
develop magnet schools. About 25,000 students are now enrolled in magnet schools,
organized for the most part around mathematics, science, the arts, the humanities or
international education.

Special Populations

Futurescape was a program sponsored by the Georgia Department of Education and the
Board of Regents of the University System of Georgia to conduct 14 seminars in 1986 at
colleges and universities throughout Georgia. Futurescape Seminars allowed and
encouraged high school women in grades 9-10 to meet professional women (role models)
whose careers are dependent on an educational base in science and mathematics. Some
colleges continue to fund and conduct Futurescape Seminars in 1987.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Problem-solving sections are included on the state-developed criterion-referenced tests
(CRTs) in reading and mathematics.

Assessment Content

Assessment content is determined by teacher committees and correlated with the state-
mandated curriculum.

Assessment Reporting

Assessment results are reports for the state, districts, schools and students. Results for
the state, districts and schools are made public. Student results are only available toparents.

Assessment results are intended to provide information about student achievement
teachers, parents, students, to educational policy makers and decision-makers and
concerned citizens. Information is collected to answer questions regarding the extent to
which students are acquiring essential academic skills. The information is used in
instructional planning and in evaluating the effectiveness of the educational program.
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Individual student results on the norm-referenced tests (NRTs) are useful in helping
teachers to determine the level of instruction for a student or group of students. The
results of the CRTs aid teachers in pinpointing specific skills that may need attention.

Districts use the tests as an aid to local administrators and instructional supervisors in
identifying some of the strengths and weaknesses in instructional programs as well as
possible gaps in the curriculum. They are also useful in establishing priorities for
allocation of resources, staffing, selection of instruction& materials and planning needed
staff development.

State education policy makers use the results to monitor the achievement and needs of
students throughout the state and to develop policies relating to curriculum, instruction,
certification and administration.

Subject Areas Assessed

Mandatory student tests in Georgia are as follows:

(CRTs= criterion-referenced tests; NRTs= norm-referenced tests; BSTs= basic skills
tests)

Kindergarten students take a 1st grade readiness test

Students in grades 1, 3, 6 and 8 take CRTs in reading and mathematics; the 6th and 8th
graders are also tested in writing.

Students in grades 2, 4, 7 and 9 take NRTs in reading, language, mathematics, science
and social studies.

Tenth graders take BSTs in reading, mathematics and writing.

TEACHERS

Teacher Recruitment and Retention

The Georgia Student Finance Authority awards Direct Student Loans for teacher training
in mathematics, science and special education. Student applicants must have at least a
2.75 overall GPA and th_ : families' income must be taken into consideration. (Students
are eligible to receive interest-subsidized guaranteed student loans if their families'
adjusted gross income is less than $30,000. Students are eligible to receive nonsubsidized
loans if their families' adjusted gross income is greater than or equal to $30,000). This
loan program became effective April 4, 1985. Also available is a Service Cancelable
Loan, available for teacher training in mathematics, science and special education.
Applicants are required to show their adjusted gross annual income and may receive up to
$1,500 per year. One year of teaching in the field will cancel one year of funds received.

Teacher Shortages

There is always a need for good, qualified science teachers, especially at the elementary
level. Shortages are addressed through the student loan programs described above and an
alternative certification program noted below.
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School systems are vigorously recruiting mathematics teachers from both within and
outside of Georgia. The Georgia Department of Education has recruited mathematics
teachers from West Germany. The Department was awarded a grant from the Council of
Chief State School Officers - Foundation School/Collaboration Project to develop
recruitment techniques to encourage exceptional people to enter the teaching profession.

Certification Requirements

Elementary certification (grades K-4) requires undergraduates in a general education
program to take 10 quarter hours in either science or mathematics, or a combir tion of
science and mathematics. Middle school/junior tf.gh school certification to tes4h science
(grades 4-8) requires a primary concentration in science (25 quarter hours) or a secondary
concentration in science (20 quarter hours). The minimal state certification requirement
to receive middle school/junior high certification is 10 quarter hours in mathematics.
However, middle grade certification allows prospective teachers to select a major
content area (requiring 25 quarter hours) and a minor content area (requiring 20 quarter
hours). Mathematics may be either a major or minor area of specialization. Secondary
certification requires 45 quarter hours in mathematics. However, leorgia is currently
revising secondary certification criteria in mathematics to include a minimum of 60
quarter hours in mathematics and mathematics education.

Candidates are required to complete a fifth year of professional education study to
become certified and must pass a teacher competency and performance assessment.

Alternative Certification

Under the 1985 Quality Basic Education Act, people who have not completed a teacher
education program may receive renewable certificates. Certification requirements
include a bachelor's degree in the subject area to be taught, one course in human growth
and development, a one-year internship, passing scores on the teacher certification test
and the teacher performance assessment instrument, 10 quarter hours in curriculum and
methods, and a course in teaching exceptional children. Five people have taken the
alternative c..irtification route in mathematics.

Teacher Training

To upgrade the skills of science teachers, the state education agency works with colleges
and universities, provides services to local education agencies through consultants who
work with the school systems, provides information and research findings and conducts
workshops.

The Georgia Department of Education provides consultant services to local school
system, conducts regional and statewide workshops, works with college and university
personnel, provides information, and supports the Georgia Council of Teachers of
Mathematics, the Georgia Council of Supervisors of Mathematics and local educational
groups in their efforts to improve mathematics education.

Staff Development Needs

The greatest staff development needs among science teachers in elementary school are
more content knowledge in areas of science and to overcome "science anxiety." In
addition, teachers need materials and activities that address the objectives in the science
curriculum.
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The greatest staff development need among mathematics teachers is to be provided
informative, practical and motivational inservice programs that bring teachers up-to-
date on content and curriculum changes. Changes include appropriate use of technology
(calculator and computers) in the classroom and implementing research results on
effective mathematics teaching (including using manipulative materials).

FUNDING

Seventy percent of Title II monies goes to school districts and is used to provide
workshops for science and mathematics teachers, computer training in computer-assisted
instructional activities, funding for teachers to attend conferences or to take college
courses, and to buy classroom equipment and supplies. Twenty percent of Title II monies
is dispersed to districts for exemplary programs and for innovative grants. In addition,
Georgia's Quality Basic Education (QBE) Act provides money through innovation grants
and incentive award grants and allows for more staff development programs.

RECENT STATE REFORMS/NEW INITIATIVES

With passage of the Quality Basic Education Act, Georgia changed its funding formula to
a weighted full-time equivalent system in which students enrolled in certain classes earn
more money for the school system than other students. The funding formula is based on
the assumption that it costs more to provide instruction for certain classes than it does
for others. Science laboratory courses, for example, earn more money for the school
system than English courses because science laboratory equipment is more expensive
than English textbooks. Therefore, students are encouraged to take higher level science
classes. Another ne initiative is that the state is now using the Iowa Test of Basic
Skills, which includes a science component. When teachers realize students will be
tested in science, they will start teaching more science.

TRENDS AND ISSUES

The biggest problem Georgia faces in improving science instruction is developing a set of
activities for teacher inservice that relate to the curriculum objectives. For example,
teachers need to start dealing with physical science at the lower grade levels, which will
require more adequate preservice and inservice training.

The four biggest problems the state faces in improving mathematics instruction are:

1. The shortage of certified mathematics teachers;
2. The need to revise (strengthen and update) certification and mathematics teacher
preparation requirements;
3. Creating a Qual;ty Core Curriculum that details mathematics objectives in grades K-
12; and
4. Providing inservice to 186 poblic school systems in Georgia with limited resources in
terms of money, time and personnel.
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HAWAII

CURRICULUM

Curriculum Guides

Hawaii has Foundation Program Objectives and related Student Performance
Expectations, Program/Curriculum Guides with learner outcomes and Authorized
Courses/Code Numbers with descriptors. Computer education also has a Plan for
Computers in Education, an Exploratory Computer Literacy Framework and a Computer
Science Framework. All were developed by the state education agency's Office of
Instructional Services. Foundation Program Objectives and Authorized Courses/Code
Numbers are required; Program/Curriculum Guides are recommended.

Higher Order Thinking Skills

Curriculum improvement efforts have been initiated to focus on teaching thinking skills
in all content areas. At the elementary level, Title II funds are being used to develop
higher order thinking and application skills using the integrated approach of Project AIMS
(Activities for Integrating Mathematics and Science). At the secondary level, problem
solving has been the major improvement focus in all courses. Application skills
development is also emphasized.

Time Requirements

One hundred fifty minutes per week of science instruction are recommended for grades 5
and 6; 250 minutes per week are recommended for grades 7 or 8 and grade 9.

One hundred eighty minutes per week of mathematics instruction are required for grades
1-3, and 200 minutes per week are required for grades 4-6. Students must complete one
credit of mathematics in grade 7 or 8 and two credits in grades 9-12.

Graduation Requirements

Since 1978, Hawaii has required two credits of science and two credits of mathematics
for high school graduation. Students must also demonstrate mastery of basic
competencies prior to graduation. No changes in these requirements are being proposed.

STUDENTS

Recognition and Awards

Individual school honors programs, district and state science fairs and student symposia
exist to recognize student achievement in science. The Department of Education
annually conducts the Program for Recognizing Academic Interest and Student
Achievement a curricular fair for student achie..--_--s in all subject areas.

Summer Institutes, Magnet and Residential Schools

State-supported special schools (such as magnet or residential schools) are currently
under consideration. Funding would come from the general operating budget of the
Department of Education.
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The state supports summer institutes for :sigh school students interested in science and
mathematics. Based on teacher recommendations and a panel review, approximately 180
students are selected to participate in a six- to seven-week summer science and
mathematics program. Course offerings include chemistry, biochemistry, oceanography,
computer sciences, engineering and integrated physics/calculus.

Special Populations

Programs that address the needs of special populations are incorporated in the existingscience curricula. They include such activities and programs as the Enrichment in
Science Program, the Summer Program for the Enrichment of Basic Education and
advanced placement courses in chemistry, physics and biology.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are not directly addressed in Hawaii's standardized
achievement testing. However, one of the state's criterion-referenced test objectives
"reach reasoned solutions" incorporates some aspects of higher order thinking throughmultiple choice test items.

Assessment Content

The Department of Education's curriculum section has generated a set of common
objectives for all schools. These objectives form the basis for all of the state's
assessment, whether through standardized tests or criterion-referenced tests.

Assessment Reporting

Assessment results are reported for the state, for districts, schools and students. Results
for the state, districts and schools are made public.

Schools use assessment results to diagnose individual student achievement and to assess
their curricula and programs. Districts use assessment results to assess schools and
programs. State education policy makers use assessment results to assess schools,
districts and programs.

Subject Areas Assessed

Students in grades 3, 6 and 8-12 are annually tested in mathematics and reading.
Students in grades 3, 6, 8 and 10 are also tested in writing and language arts. In addition,
students in grade 3 are tested in social studies.

TEACHERS

Teacher Recruitment and Retention

Recruitment and retention are major objectives in "The Department of Education's Planof Action to Minimize Future Teacher Shortages for 1985-1990." As an incentive, the
state pays tuition costs of students enrolled in science or mathematics teacher
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education. There are also continued staff development activities and curriculum support
for science and mathematics teachers.

Teacher Shortages

To address its science and mathematics teacher shortage, the state offers alternative
certification to individuals who have degrees in science or mathematics. Other means of
addressing the shortage include retraining programs for current teachers in science or
mathematics as well as the recruitment and retention programs described above.

Certification Requirements

For certification in elementary education, individuals are required to complete 12 credits
of science and six credits of mathematics, including three credits in mathematics
methodology. There is no special certification for junior high school beyond the normal
secondary certification. For secondary certification in science, individuals must
complete 36 credits of science course work; for secondary certification in mathematics,
33 credits, including three credits in mathematics methodology. Hawaii also offers a
fifth-year Professional Diploma Program to individuals who already have a bachelor's
degree.

Alternative Certification

Due to teacher shortages in science and mathematics, professionals may enter a special
teacher certification program that allows them to teach while simultaneously completing
all regular certification requirements. Thirty-one individuals have received certification
through this alternate route since the program began in 1985.

Teacher Training

On-going inservice training programs are conducted throughout the school year at
district and state levels. Science and mathematics institutes, resource centers and
higher education institutions provide services to upgrade teacher skills

Staff Development Needs

Staff development needs among science and mathematics teachers include the
implementation of various instructional strategies and the enhancement of thinking and
problem-solving skills.

FUNDING

Districts are using Title Ii funds to develop integrated science/mathematics programs for
elementary school teachers. The programs focus on higher order thinking and application
skills development. Title II funds are also being used to conduct demonstration
/dissemination training activities for secondary science and mathematics teachers.
Additional state monies have been used for curriculum improvement in science and
mathematics education.
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RECENT STATE REFORMS/NEW INITIATIVES

There have been no recent reforms that have affected science or mathematics
instruction.

TRENDS AND ISSUES

The three main problems Hawaii faces in improving science instruction are:

1. Improving elementary science education;
2. Encouraging science majors in college to enter the field of education; and
3. Improving scientific literacy levels of all students.

The state's main problems LA improving mathematics in.structio. are:

1. Solving the teacher shortage;
2. Increasing instructional skills development in problem solving, thinking and
applications; and
3. Increasing the use of technology in mathematics education.
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IDAHO

CURRICULUM

Curriculum Guides

In 1986, the Idaho State Department of Education developed r.. required course of study
that includes minimal course descriptions for 9th grade earth science and 10th grade
biology.

The mathematics Course of Study Guide, revised in 19g7, allows districts three options
for providing mathematics instruction for all students in grades 9 through 12.

Higher Order Thinking Skills

Higher order thinking skills in science are emphasized in school accreditation reviews as
one of the priorities considered during curriculum planning and are included in course
descriptions. Higher order skills are also stressed in four one-week workshops, mainly in
environmental education, offered every summer.

Regional mathematics teacher training emphasizes higher order thinking skills using Title
II monies.

Time Requirements

Idaho now requires 50 minutes per week of science instruction for grades 1 through 6, and
75 minutes per week of science instruction for grades 8 and 9. Students in grades 7
through 12 receive 250 minutes per week of science instruction.

New time requirements have been passed by the State Board and are scheduled for public
hearings in early 1987. The proposed change would require science instruction as follows:

Grades 1-3 50 minutes per week
Grades 4-6 120 minutes per week
Grades 7-9 250 minutes per week
Grades 9-12 250 minutes per week

Idaho requires students in grades 7 through 12 to take a minimum of five 47-minute
classes in mathematics.

Graduation Requirements

Effective with the graduating class of 1988, two units of science (one of the science units
must be at least 70 hours of actual lab experience) and four units of mathematics are
required in Idaho. Since 1985, students must take the Idaho Proficiency Test prior to
graduation. Those who pass all four subtests receive a Seal of Proficiency on their
diplomas. Students must also achieve a "C" average for graduation.

Idaho colleges just raised their entrance requirements to three science credits (at least
one in physical science and one in biology); college entrance criteria are in effect the de
facto science requirements in the state.

No changes in the graduation requirements have been recently proposed.
.-
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STUDENTS

Recognition and Awards

Idaho science students participate in the Intermountain Junior Science and Humanities
Symposium, sponsored by the University of Utah, at which high school juniors present
research papers. The program encourages students to do independent research.

The state education agency sponsors a program for gifted students in all grades (however,
requirements for entry virtually mandate that the students be high school seniors). Eight
Idaho students participate annually.

In 1987, the Centennial Scholarship Program, sponsored by the governor's office, selected
one student from each state to go to Washington, D.C. with a teacher.

Mathematics recognition programs for students in grades 7-12 include Math Counts,
National High School Mathematics Examination (NHSME) and the Academic Decathlon.

Summer Institutes, Magnet and Residential Schools

The University of Idaho and National Research Management sponsor a one-week
workshop for junior high school students and teseners. Participants are selected on a
geographical basis (two students for each legislative district). Approximately 90 students
are selected, but more can be accepted.

Idaho students are also eligible to participate in the West Virginia National Youth
Science Camp. Two seniors attend a two-week summer workshop covering every field of
science, including astronomy, exploring caves, physics, etc.

Special Populations

The state education agency is planning a conference that will provide high school girls
with information on careers in science or mathematics. In addition, a number of
workshops on sex equity are administered by the state education agency, conducted by a
sex equity consultant. These are primarily for high school students and teachers but are
open to younger students.

STATE ASSESSivIENT

Assessing Higher Order Thinking Skills

Selected test items include various levels of thinking skills development that assess
nigher order skills.

Assessment Content

Test objectives are reviewed by state education agency content area specialists who
work cooperatively with the test coordinator to promote maximum use of test results.
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Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Only state
results are made public.

The state education agency actively promotes schools' use of assessment results to
determine instructional, guidance, administrative and research potentials. Districts are
encouraged to use the results for administrative and research purposes. Assessment
results are intended for use by state education policy makers in administrative decision
making, for research purposes, to establish consultation prioritiPs, to aid in accreditation
reviews, etc.

Subject Areas Assessed

In 1987, reading, mathematics, language arts, reference skills, social studies, science and
direct writing assessments will be conducted for all students in grades 8 and 11. In 1988
and beyond, assessments in these same subject areas are planned for all students in
grades 6, 8 and 11.

TEACHERS

Teacher Recruitment and Retention

Idaho uses Title II funds to recruit and retain science and mathematics teachers through
scholarships to students or t_achers who want to become recertified. In addition, the
state is taking 50 teachers to AMES in California for research in science, and the state
sponsors a Science Day where teachers and students are taken to Mountain Home Air
Force Base for workshops in science and high technology.

Teacher Shortages

The state is addressing shortages of mathematics teachers through consultation with
colleges and universities. A shortage of qualified science teachers is considered a real
problem. State officials are trying to encourage those people who are misassigned to
become recertified in science and are promoting various programs designed to upgrade
teachers' skills.

Certification Requirements

Elementary school certification (grades 1-8) requirements include eight semester hours in
one or more areas of natural science and six semester hours in fundamental arithmetic.
Secondary school certification (grades 7-12) requirements are based on the area of
specialization. Biology teachers are required to complete at least six semester hours in
botany and six in zoology; courses in physiology are also racom mended. Physical science
teachers must complete at least eight semester hours of chemistry and eight semester
hours of physics. Mathematics teachers are required to take courses in algebra,
geometry and trigonometry.

Science and mathematics teachers are required to earn six semester hours of training
every certification period (every five years).
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Alternative Certification

If a school district can demonstrate that it has made an attempt but is unable to hire a
fully certified person, it can appeal to the state board for special permission to hire, for
one year, a teacher without the required credentials. Contracts are almost never
renewed for a second year, and in the past 10 years, this option has been exercised for
science teachers less than a dozen times.

The state education agency is reportedly looking at proposed alternative routes to
certification in all disciplines.

Teacher Training

In addition to the recruitment and retention activities indicated above, Idaho is sending
science teachers to NSTA conferences as initial stimulus to inspire them to return to
school (20 will be going to Washington, D.C. this year).

Staff Development Needs

The greatest staff development need for science teachers is in methodology rather than
subject matter. Science teachers need help in classroom management, safety training,
methods of science and lab experience.

Mathematics teachers' greatest staff development needs are related to curriculum
development and increased certification requirements in mathematics for elementary
teachers.

FUNDING

Districts are using Title II funds for mathematics inservice expenses, workshops or
courses. Title II monies are also used to sponsor science workshops locally. These
workshops are designed to fulfill the needs expressed in teacher surveys.

No state funds or other resources have been made available to target science instruction
-t the district level, and very little additional funding is available for mathematics
instruction.

RECENT STATE REFORMS/NEW INITIATIVES

The only recent reform or initiative .eported is a statewide teacher testing program for
certification.

Factors that hinder science instruction in Idaho include inadequate funding, use of out-
of-date texts (districts can't keep up with the adoption schedule), lack of adequate
equipment and supplies and a mass exodus of teachers from the state and the profession.
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TRENDS AND ISSUES

The three biggest problems facing Idaho in improving science instruction are:

1. Lack of funding;
2. Lack of emphasis of importance of science instruction; and
3. Exodus of teacher due to lack of funding and low salaries. This creates overloading
teachers who remain with too many classes and too many students in each class.

The three biggest problems facing Idaho in improving mathematics instruction are:

1. Attracting and/or retaining mathematics teachers;
2. Curriculum development; and
3. Upgrading elementary mathematics teachers' skills.
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ILLIN0,3

Illinois did not provide answers to the specific survey questions related to science or
mathematics curriculum.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Assessment Committees in each fundamental learning area are addressing the issue of
higher order thinking skills. Committee findings may at some time result in different
testing st'ategies. For example, in science, 'lents may be asked to write an essay
rather than answering a series of multiple elm, questions.

Assessment Content

Illinois' State Goals for Learning outlines goals that are consistent with the purpose of
schooling in six fundamental learning areas: language arts, mathematics, biological and
physical sciences, social studies, fine arts, and physical development and health. These
goals were developed by curriculum committees in conjunction with assessment staff
consultants. Currently, assessment committees are reviewing items with state
curriculum staff and consultants. The key document?, are Sample Learning Objectives in
the six Fundamental Learning Areas. Each of the Sample Learning Objective documents
list "Knowledge and Skill" statements and objectives for each goal.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students.
results for districts and schools are made public.

Schools use state assessment results to monitor their own progress. Districts use results
to monitor their progress as well as to plan district improvements. State education
policy makers use results for allocation of resources and as a basis for school
improvement activities.

Subject Areas Assessed

In 1988, every student in grades 3, 6 and 8 will be tested in reading. In 1989 and 1990,
every student in grades 3, 6 and 8 will be tested in reading and mathematics.
Additionally, in 1990, every student in grades 3, 6, 8 and 10 will be tested in language
arts, science, reading and mathematics.
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INDIANA

CURRICULUM

Curriculum Guides

Indiana's recommended Proficiency Guides for grades K-12 were recently developed in
most subject areas by the state education agency and writing committees that consisted
of local and university educators in each discipline. The guides are still in the evolution
process; release of the final draft was scheduled for June 1987. Workshops are being
planned to introduce and disseminate Lie guides.

Higher Order Thinking Skills

The entire emphasis of the Proficiency Guides is the teaching of higher order thinking
skills. In the area of science, Irocess skills, problem solving (as distinguisiwd from
science inquiry) and science in societal issues are emphasized. In the area of
mathematics, process skills rather than isolated skills are emphasized.

Time Requirements

Indiana recommends 150 minutes per week of science instruction for grades 1-3, 180
minutes per week for grades 4-5 (and grade 6 if it's taught in an elementary school), 200
minutes per week for grades 5-8 and 250 minutes per week for grades 9-12.

It is recommended that 225 minutes per week be devoted to mathematics instruction in
grades 1-6, 200 minutes per week in grades 7-C and 250 minutes oer week in grades 9-12.

Graduation Requirements

A credit in Indiana is the equivalent of 250 minutes of instruction per week per
semester. Two credits each are required for science and mathematics for high school
graduation. Beginning with the class of 1989, four credits each in science and
mathematics will be required. District, state or commercially produced instruments for
test results con be used at local option in determining a student's eligibility for a high
school diploma. Scthool corporations may prescribe a number of majors or minors that a
student might achieve before graduation.

The board rectiitly approved an Academic Honors Diploma that requires six credits in
science, includ'ng two credits in bioloi.,, two credits in chemistry or physics and two
credits in biology, chemistry, physics or space science. At least a "C" grade average in
the science courses and an overall "IV average must be achieved.

STUDENTS

Recognition and Awards

The majority of recognition programs for outstanding students in science and
mathematics are held at the local level; however, the state participates in several
national recognition programs. Such programs include the National Science Fair, the
Indiana Talent Search and the Junior Academy of Science, the latter two of which are
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sponsored oy the Indiana Academy of Science. The Indiana Council of Teachers of
Mathematics also sponsors a student recognition program.

Summer Institutes, Magnet and Residential Schools

A bill is currently in the legislature that proposes a state-supported residential school to
be located at Ball State University. Students in grades 9-12 would be eligible to attend;
selection criteria has not yet been determined. A governor's school is also under
consideration. Fifty percent of the courses offered during the five-week summer
program would focus on science and mathematics and a scattering of courses would cover
in other areas. A specified number of juniors and seniors from each public high school in
the state would be selected to participate on the basis of a competitive application
process.

Some of the state's universities sponsor their own summer programs. For example,
Purdue University invites several outstanding high school seniors from across the nation
to participate in its eight-week science summer program. After a two-week orientation,
students work with scientists for six weeks in laboratory environments.

Special Populations

There are currently no statewide programs specifically designed to increase the
participation of underrepresented populations in either science or mathematics.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Indiana addresses higher order thinking skills in its assessment program by prespecifying
a domain that includes higher order thinking skills.

Assessment Content

Domain objectives (e.g., assessment content) are part of the state's educational
proficiencies that are found in the Proficiency Guides.

Assessment Reporting

Assessment results are reported for the state, for districts, schools and students. The
state and districts' assessment results are made public by the state education agency
under the Public Records Act interpretation by the State Attorney General; the schools'
assessment results are made public by local districts.

State assessment results are used by schools to identify students needing remediation and
to help plan summer and/or fall programs of remediation. Districts use the results to
disburse funds targeted for remediation and to plan district-wide remediation programs.
The state education agency uses results to determine disbursal of remediation funds and
to report the results to the state board and legislature.
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Subject Area Assessed

During the 1987-88 school year, every student in grades 1, 2, 3, 6, 8, 9 and 11 w'11 be
tested in language arts, writing and mathematics. During the 1988-89 school year, every
student in grades 3, 6, 8, 9 and 11 will be tested in language arts, writing, mathematics,
social studies and science. During that same academic year, every student in grades 1
and 2 will be tested only in language arts and mathematics. Test content and grade
levels assessed are determined one biennium at a time; therefore, no information is
available for 1989 and 1990.

TEACHERS

Teacher Recruitment and Retention

Over the last four years, the state has funded a loan forgiveness program for teachers. It
is uncertain whether the program will be refunded in 1988. The state also funds a grant
program for teachers who want to convert from another subject area to one of critical
need.

Teacher Shortages

A study conducted by two researchers at the University of Indiana documented the
shortage of certified science and mathematics teachers to be only 1%. Therefore, there
is no statewide effort to address the issue of teacher shortages.

Certification Requirements

The Kindergarten-Primary (K-3) certificate requires 40 hours in general education,
including science and mathematics. The Elementary Education certificate (grades 1-6,
and nondepartmentalized 7 and 8) requires 70 hour= in general education, including
science and mathematics. The Junior High /Middle School Education Certificate's
(departmentalized grades 5-9) general education component requires 8-12 semester hours
of biology, physics, chemistry, geography, geology, astronomy and mathematics, in any
combination. An additional 18-24 semester hours in science (including biology,
chemistry, physics and earth-space science) or 18-24 semester hours in mathematics
(including college-level mathematics such as statistics, probability, finite math,
geometry and number theory adapted to the junior high/middle school level) must be
taken by teachers specializing in that subject area. The Secondary School Education
Certificate has the same general education requirements as the Junior High/Middle
School Education Certificate; however, it also requires 24 semester hours of course work
in the primary endorsement area and 15 semester hours of course work in the secondary
endorsement area.

Alternative Certification

An alternate route to certification is not available in Indiana.

Teacher Training

Programs funded by Title II monies are the only programs that upgrade the skills of
science and mathematics teachers.
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Staff Development Needs

There is a need among the state's science teachers to learn how to teach cognitive
skills. Science teachers also need to be updated on current information in their field.

FUNDING

Districts are using Title II funds in various ways. These funds are distributed as follows.

28.32% inservice in mathematics
27.16% inservice in science
25.70% instructional materials
11.92% computer learning and instruction
3.08% teacher retraining in science
2.18% teacher retraining in mathematics
1.64% foreign language instruction

Additional state monies have not been allocated specifically for science or
mathematics. However, curriculum improvement grants have been awarded to model
sites for curriculum development in all subjects. Furthermore, $11 million was
appropriated to purchase computers for schools. The state also offers a tax deduction
for gift computers given to schools.

RECENT STATE REFORMS/NEW INITIATIVES

The increased graduation and time requirements wit promote science instruction by
increasing the attention these subjects receive. The new statewide testing program
described above under "Student Assessment" will also promote science and mathematics
instruction by linking it to the qverall, statewide accountability system.

TRENDS AND ISSUES

The three biggest problems Indiana faces in improving science instruction are:

1. Emphasizing the functionality of science;
2. Updating teachers in current trends in science and student needs; and
3. Instilling enough confidence in elementa:17 teachers to make teaching science less
stressful.

The three biggest problems the state faces in improving mathematics instruction are:
1. Strongly favored local control;
2. Lack of understanding of what mathematics "is" (mathematics is typically viewed as
computational skill development); and
3. De-emphasis on curriculum as a vehicle for change.
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IOWA

CURRICULUM

Curriculum Guides

In 1986, the state education agency and advisory committees developed the Iowa
Guidelines for six subject areas: the fine arts, foreign language, language arts,
mathematics, science and social studies. The guidelines are recommended for use by
districts in developing local curriculum for grades K-12.

Higher Order Thinking Skills

Higher order thinking skills are built into Iowa's curriculum guides fo all science areas.
Process skills are particularly emphasized.

In mathematics, problem solving and the use of manipulatives are emphasized in
workshops and staff development pr ograms. In addition, "Training of Trainers
Workshops," planned for summer 1987, focused on K-8 mathematics.

Time Requirements

The state does not have any recommendations concerning the amount of time spent on
science or mathematics instruction for grades 1-8. However, students in grades 9-12
must receive at least 200 minutes pet week of science instruction and 200 minutes per
week of mathematics instruction to meet graduation requirements.

Graduation Requirements

In Iowa, the governing authorities for schools or school districts establish and maintain
graduation requirements. New requirements are being proposed in which districts would
have to offer five science courses and five mathematics courses to students in grades 9-
12, rather than the currently required four courses. Districts would still be able to
choose the specific courses they would offer.

STUDENTS

Recognition and Awards

The Iowa Academy of Science sponsors a series of award programs for students in grades
7-12. The progrE ins will include younger students in 1988. The Iowa Invention
Convention, a program that encourages students in grades 3-7 to create inventions, is
currently being proposed. This program would be sponsored by the governor, the
legislature and the State Department of Educr don.

In November of each year, the University of Northern Iowa (UNI) holds the Mathematics
Science Symposium. Students are administered a test while attending the symposium,
and those with outstanding scores receive scholarships to attend UNI. Other state
institutions of higher education have similar programs. Iowa State University is
establishing a three-week summer program for gifted mathematics students.
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Summer Institutes, Magnet and Residential Schools

The state does not support special schools, such as magnet or residential schools, for
students studying science or mathematics. Nor does the state support summer institutes
for students studying science or mathematics. However, a proposal to appropriate
monies for this purpose is being discussed during the current, 1.987 legislative session.

Special Populations

A state mandate requires each district to teach from a multicultural, nonsexist
perspective. The education equity staff in the state education r ,acy provides technical
assistance and publications, such as Multicultural Nonsexist Education, Math and Science,
iii Iowa Schools, to assist local districts in textbook selection and the integration of
multicultural, nonsexist concepts into instructional programs.

STUDENT ASSESSMENT

No state assessment is conducted by the State Department of Education.

TEACHERS

Teacher Recruitment and Retention

Iowa's science and mathematics loan program is designed to assist current teachers to
obtain or upgrade their teaching authorization in science or mathematics.

The Iowa Guaranteed tudent Loan Payment is available to students who have graduated
from college after January 1, 1983 with a major in science or mathematics and ha e an
Iowa Guaranteed Student Loan to repay. The state of Iowa will reimburse the loan
program up to $1,000 for each year of teaching. The maximum reimbursement is a total
of $6,00C

The Iowa Zlience and Mathematics Loan Program is designed for practicing teachers who
want to become approved teachers of science or mathematics. The state of Iowa will
pay tuition for the advanced training required with forgivable loans. The maximum loan
is $1,500, and students must be enrolled at least half-time in an eligible course of study.
Students will receive full loan cancellation benefits if they teach science or mathematics
in an approved Iowa school for at least two years.

Iowa Lottery Funds to Revitalize Current Mathematics and Science Teachers is a
summer institute program that enriches and upgrades job skills of Iowa teachers in
shortage areas. The programs pay for tuition, materials, room and board, and a $150
weekly stipend for participants. Four summer institutes were scheduled for science or
mathematics teachers for the summer of 1987. Criteria for participant acceptance are
established by each grant-awarding institution of higher education.

The Congressional Teacher Scholarship Program is available to students who graduate in
the top 10% of their high school graduation class and intend to go into teaching in
critical fields identified by the state of Iowa. Science and mathematics are identified
critical fields.
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Teacher Shortages

Iowa has a shortage of qualified science teachers, especially in chemistry and physics.
Several current science teachers are teaching out -of- field. The PRISMS (Problem
Solving in Science and Mathematics) program, funded through state and federal monies,
is designed to upgrade teachers' background knowledge in science. There are also state-
funded inservice programs to upgrade chemistry teachers.

Due in part to the extensive teacher recruitment and retention programs listed in the
previous section, Iowa has been able to prevent a serious shortage of mathematics
teachers.

Certification Requirements

Currently, elementary certification (K-8) requirements vary according to institutions of
higher education. However, effective October 1988, people seeking K-6 elementary
certification in a specialty area, such as science or mathematics, will need 24 semester
hours of course work in that area. People seeking elementary certification without an
emphasis in a specialty area will continue to have to meet the requirements prescribed
by the institution of higher education they are attending.

Currently, persons seeking secondary certification (9-12) in general science must
complete 48 semester hours of course work 12 semester hours each in biological
science, earth science, physical science and chemistry. To receive secondary
certification in one of these areas, a major in that area must be earned plus nine
semester hours of course work completed in each of the remaining areas.

As of October 1988, people seeking secondary certification (7-12) in science must
complete either 24 semester hours in each of the four subject areas listed above or 30
semester hours in a broad subject area with 15 semester hours !n one concentrated area.

For Secondary certification in mathematics people must complete 30 semester hours of
content course work as of October, 1988. Those who hold a secondary certificate in an
area other than mathematics may add a mathematics endorsement to their certificate by
completing 24 semester hours of course work including algebra, geometry, calculus and
computer programming.

Alternative Certification

Iowa may grant temporary certification to people who lack only a few of the required
courses to become fully certified. All lacking course work must be completed within one
year. The state is exploring other alternate routes, such as content testing.

Teacher Training

The state offers a number of programs to upgrade the skills of teachers with Title U
funds. PRISMS, a chemistry inservice, a K-3 science inservice, the Aerospace/Aviation
Project, the Iowa 4-9 Science Project, secondary safety workshops and the
Biology/Genetics Project are all examples of such programs.
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The Department of Education has developed and piloted materials and a workshop for
upgrading the skills of middle/junior high school level mathematics teachers. Content
and teaching strategies focus on the mathematics curriculum guidelines. Other
workshops are planned for elementary level teachers. In the future, workshops will beplanned for high school mathematics teachers.

Staff Development Needs

At the elementary level, the awareness of and concern for science needs to be
increased. The same problem applies to physical science in grades 7-12.

A need among mathematics teachers is understanding that mathematics is more than
computation. Mathematics teachers also need to use manipulative and effective
teaching methods. In addition, they need to incorporate concepts and content related toquantitative literacy, discrete mathematics and the use of technology into the
curriculum.

FUNDING

Districts are using Title II funds for staff development programs, one-day inservice
meetings focusing on selected topics in science and mathematics, and costs associatedwith teachers' attending professional meetings. Additional monies raised thrzugh thestate lottery also contribute to improving public education.

RECENT STATE REFORMS/NEW INITIATIVES

The five-year plan, developed by the Department of Education, outlines certainstipulations that have promoted science instruction. First, all educational standards (i.e.,
curriculum, assessment, time) had to be reviewed and revised where necessary. Second,by 1989, all districts must have on file the curricula taught in their schools. By 1990,
districts must begin assessing student achievement within their curricula. Third, theState Department of Education was directed to develop a curriculum development guidefor each of six subject areas (including science) and to disseminate them to every schoolbuilding in the state. The state guides are an effort to help districts have their curricula
on file by 1989.

It is too early to know the effect of state reforms on mathematics instruction as
certification rule changes become effective October 1, 198U. Minimum standards forapproved schools are currently being rewritten; and the final copy of the state's
Mathematics Curriculum Guide was disseminated to schools winter, 1988. One could saythe state is in a period of transition.

TRENDS AND ISSUES

Iowa faces many problems in improving science instruction. First, the state's economy issuffering due to the agricultural situation; this complicates all budgetary matters,
especially educational finances. Second, the reorganization of the educational systemhas caused some confusion about where the state is going in regard to educational
matters, how it's going to get there and who is going to lead. Third, the state needs toimplement an assessment program, an instrument to measure overall achievement. Last,
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the "Right to Know" legislation that requires the public to be informed of the hazardous
chemicals that teachers or students may come in contact with hsts caused much
concern. All chemicals used in schools must be documented; the additional paperwork
associated with this documentation is time consuming and takes away from instructional
time. The intent of the legislation was good, but some of the results may hinder science
instruction.

Several problems exist that also make improving mathematics instruction difficult.
First, a broader mathematics curriculum needs to be taught. Second, teacher inservice
programs need to be provided to hcip solve the first problem. Third, the state lacks
adequate funding for materials and staff development.

Work has begun to address the mathematics curriculum problems, and the state is
initiating teacher training sessions that focus on this issue. However, the funding
problem is expected to persist and hinder most efforts at improving education.
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KANSAS

CURRICULUM

Curriculum Guides

Kansas' science curriculum guides were developed by a coin mittee of teachers,
administrators, science coordinators and college representatives. Use of the guides by
districts is recommended, not required. The guides exist for grades K-12 and were last
revised in 1986.

The state began development of a mathematics curriculum framework in June 1987.

Higher Order Thinking Skills

Higher order thinking skills are emphasized in the ciAiriculum guides under "science
processes." Critical thinking skills are also emphasized in teacher's workshops.

Higher order thinking skills will be addressed in the mathematics guide currently being
developed.

Time Requirements

Kansas recommends that students in grades K-4 receive 60 minutes per week of science
instruction, that 5th through 7th graders receive 150 minutes per week in science and
that students in grades 8-12 receive 250 minutes of science instruction per week.
Students at the high school level must receive a minimum of 200 minutes of science
instruction per week for two years to meet graduation requirements.

The state does not have time recommendations that apply to mathematics instruction
except at the high school level; students must receive 200 minutes of mathematics
instruction per week for two years to meet graduation requirements.

Graduation Requirements

Effective with the graduating class of 1988, two units of science and two units of
mathematics are required for graduation.

STUDENTS

Recognition and Awards

Recognition programs in science are primarily left up to local and national sponsors.
Kansas students participate in the Department of Energy's programs for 11th and 12th
graders, the West Virginia National Youth Science Camp, the Science Olympiad
(sponsored by the Kansas Association of Teachers of Science) and the Junior Academy of
Science for students in grades 7-12.

Students in Kansas participate in numerous national mathematics competitions. These
include the National High School Mathematics Examination, the National Junior High
School Mathematics Examination, Math Counts and Math Olympiads for Elementary
Schools. Participation in these competitions is at the discretion of local districts.
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An average of 5,000 students in grades 4-8 participate in a statewide mathematics
contest that is cosponsored by the Kansas Association of Teachers of Mathematics and
the Kansas State Department of Education.

Summer Institutes, Magnet and Residential Schools

No special science or mathematics schools are reported.

Special Populations

In addition to programs supported by Title II funds, school districts wil, soon be able to
participate in the Applied Mathematics Program that is being develops d by a consortium
of mathematics and vocational educators through the Center for Occupational Research
and Developmsnt in Waco, Texas. The program stresses the usefulness of science and
mathematics through a hands-on approach and focuses on serving the needs of
underrepresented groups.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are not addressed in the testing program.

Assessment Content

Assessment objectives are included in state curriculum guides.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. State and
district results are made public, and districts have the option of making school results
public.

Assessment results are intended to be used by schools as one indicator of program
effectiveness and to identify areas in which further diagnosis of student strengths and
weaknesses is needed. Results are intended to be used by districts as one indicator of
program effectiveness and as a source of information for curriculum planning. Results
are intended to be used by state education policy makers as an indicator of statewide
student achievement in selected minimum competencies in mathematics and reading.

Subjects Assessed

Students in grades 2, 4, 6, 8 and 10 are annually assessed in mathematics and reading.

TEACHERS

Teacher Recruitment and Retention

The state education agency works with districts under Title II to pay for inservice
programs and extra credit materials. The state is also working to develop an Elementary
Science Academy, through which teachers would be paid a stipend for attending a four-

KANSAS - 98

94



week program. The focus will be to strengthen elementary science curriculum and
instruction with special emphasis on meeting the needs of females and minority
students. Methodology, curriculum and content will be emphasized during the training
sessions.

The Kansas Board of Regents funded three projects at two regents' institutions and one
private university for the purpose of training and retraining teachers in mathematics
education. Funds for the three projects were obtained from the regents' share of Title II
monies.

Teacher Shortages

A shortage of teachers in the areas of science and mathematics appears to be emerging.
A recent state survey revealed that within five years, up to 25% of secondary
mathematics teachers will be leaving the teaching profession.

Certification Requirements

Elementary school teachers must have knowledge in lab- or field-oriented science in each
of three areas: biology, physical science and earth science. In addition, skills in
methodology in teaching science, field experience in observation and tutoring, experience
in planning and teaching science and experience in laboratories (including working with
equipment, instruction materials and library research) are required competencies
expected of incoming teachers.

Science and mathematics endorsements are available at the middle school and junior high
school levels. Secondary certification to teach science requires a general science
background and specific competencies in a specific area, such as biology, chemistry or
physics.

Alternative Certification

Under provisional certification, an individual can teach with only a bachelor's degree
while enrolled in courses to become certified. The courses must be completed within a
year.

Teacher Training

The state education agency provides wonkshops and works with universities and colleges
to upgrade the skills of science teachers in the state.

Funds are being provided through Title II to upgrade the skills of mathematics teachers.
A summer institute for mathematics teachers of middle-level students is under
consideration.

Staff Development Needs

Major staff development needs as identified in the 1986-87 science/mathematics survey
conducted by the state are as follows:

Teacher training should better enable teachers

o to incorporate the teaching of problem-solving and thinking skills into the
content areas of science and mathematics
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o to employ the use of manipulatives (concrete objects) into the teaching of
science and mathematics

o to use calculators and computers in the teaching of science and mathematicso to use a variety of methods to evaluate student performance in the areas ofscience and mathematics
o to employ an inquiry process (a process that actively involves students in

making discoveries about the nature of a discipline) in the teaching of scienceand mathematics
o to incorporate the use of individual projects and small group work into the

teaching of science and mathematics
o to utilize library/media center and community or area resources in the

teaching of science and mathematics
o to address the special needs of historically underrepresented and underserved

populations in the fields of science and mathematics
o to utilize more fully a wide variety of science equipment and materials inteaching science
o to want to participate in meetings and workshops sponsored by state and

national science and mathematics teachers' organizations

FUNDING

Districts are using Title IT funds for inservice programs, materials, sending teachers toworkshops and conferences, and for curriculum development.

RECENT STATE REFORMS/NEW INITIATIVES

The state-conducted science/mathematics survey helped to identify several major
needs. The State Department of Education is currently developing a master plan to
address these needs in improving science and mathematics instruction in Kansas.

TRENDS AND ISSUES

Current issues in improving science and mathematics instruction include:

1. Providing quality science and mathematics instruction to all students, especially tostudents that may be at risk of school failure and dropout because of factors of race, sex,location, language deficiencies, drug and alcohol abuse, and other related factors.2. Providing the necessary training and retraining of teachers to better enable teachersto use teaching methods that are more suitable for elementary and secondary age
children in promoting an understanding and literacy in the areas of science andmathematics.
3. Recruitment of personnel to replace teachers in science and mathematics who plan onleaving teaching in the next few years.
4. Providing training and designing software that will promote a more comprehensive
and effective use of technology in the teaching of science and mathematics.
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Current trends in science and mathematics instruction include:

1. A likelihood of more "at-risk" children failing science and mathematics courses at the
secondary level.
2. A shortage of qualified teachers to teach in science and mathematics in the
immediate future.
3. Delivery of more secondary science and mathematics instruction via distance learning
technology.
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KENTUCKY

CURRICULUM

Curriculum Guides

Kentucky has a Science Skins Continuum and a Mathematics Program of Studies that
districts may use when developing their own curriculum guides. The Science Skills
Continuum contains appropriate skills for grades K-10 that were identified by a state
committee appointed by the State Department of Education. For each skill, several
sample student activities are presented, and teachers are encouraged to expand and
develop additional activities for each of the skill areas. Minor revisions to the guides
will be completed in 1987.

The Mathematics Program of Studies includes objectives and skills for grades K-8 and
course descriptions for grades 9-12. A state mathematics consultant, along with a
committee of teachers and college personnel from around the state, developed the
guides, which were revised in 1987.

Higher Order Thinking Skills

Higher order thinking skills are addressed in science through workshops, inservice
programs, informal sessions with local school districts and concurrent sessions at the
annual science conference. The Science Skills Continuum emphasizes process skills
rather than content.

Likewise, the Mathematics Program of Studies emphasizes discovery, problem solving
and hands-on activities that encourage exploration and experimentation. Individual
course descriptions alsc address higher order thinking skills.

Time Requirements

Kentucky requires 120 minutes of science instruction per week in grades 1-4 and 225
minutes of science instruction per week for grades 5, 6, 7 and 8.

The state requires 300 minutes of mathematics instruction per week in grades 1-4 and
225 minutes for grades 5-12.

Graduation Requirements

Kentucky students graduating in 1987 are required to complete three units of
mathematics and two units of science. Statutes mandate that 60% of a student's time be
spent on basic skills that include science and mathematics. Local boards may award
different diplomas to students who successfully complete more units than the state
requires.

STUDENTS

Recognition and Awards

The State Department of Education supports the efforts of the Kentucky Association for
the Progress of Science. Kentucky emphasizes National Science Week each year.
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Outstanding gifted students are selected for the Duke Talent Identification Program (7th
grade students are tested in science and math for entry into the program; however, it
covers areas other than science and mathematics), the Kentucky Junior Academy of
Science (student competition for research projects), Computer Competition and a State
Math Bowl Competition. The top team in the Math Counts Competition receives four-
year scholarships from the University of Louisville and the University of Kentucky.

The State Department of Education also coordinates activities for national organizations
such as the West Virginia National Youth Science Camp. Many competitive events are
also held, such as Odyssey of the Mind, science fairs, etc., to recognize student
achievement.

Summer Institutes, Magnet and Residential Schools

The state education agency supports the magnet school concept, but these types of
schools are operated and funded by local school districts. Jefferson County Public
Schools in Louisville have a magnet school program in science and mathematics; Fayette
County Public Schools operate a magnet program that includes science and mathematics.

Kentucky's Governor's Scholars Program is a summer institute offering special
instruction in all subjects, including biology, problem solving and computers. The
summer program lasts four to six weeks, with 600-650 students in attendance. Individual
schools select students to attend on tr.: basis of a process of application, test score
comparisons and recommendations.

Special Populations

The state of Kentucky was one of 10 states selected to participate in the 1985 Council of
Chief State School Officers' (CCSSO) Leadership Conference on Women and Minorities.
The state has continued to replicate the conference the past two years. Topics covered
at the conference include Equity and Fxcellence: A Challenge to Kentucky Education;
Equity in Mathematics; ctcience and Computers; Teacher Expectations; The New
Computer Literacy; "Reasoning for the Fourth "R"; Science is Basic; Individualizing
Middle School Science; Mathematics Teacher Retraining Strategies; and Equity and
Excellence in Science.

A Math/Science/Technology summer workshop in 1987 for teachers of grades 5-9 focused
on equity, problem solving and integrating science and mathematics.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The focus of Kentucky's assessment program is on "essential skills." Higher order
thinking skills are of concern, and such content is measured on the CTBS/4, a shortened
version of which is embedded in the state-constructed test now in use for grades K-12.

Assessment Content

Current law requires the establishment of essential skills in the five content areas
measured, taught and assessed.
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Assessment Reporting

Assessment results are reported :or the state, for districts, schools and students. Results
for the state and districts are made public.

Assessment results are intended for use by schools to monitor curriculum and student
achievement, for districts to monitor curriculum and for public information, and for
state policy makers to monitor curriculum, for public information and to use when
reviewing programs and legislation.

Subject Areas Assessed

In 1987, all Kentucky students in grades K-12 were assessed in reading, writing,
mathematics, spelling and library /research /reference skills.

TEACHERS

Teacher Recruitment and Retention

Kentucky has a loan scholarship program that began in 1982. Undergraduates in shortage
areas and teachers who attend summer school to become retrained and certified in
science or mathematics are eligible to apply for the scholarships. In 1985-86, $430,000
was appropriated for the program. Three hundred eighty thousand dollar of the
appropriation was used for 174 scholarships; the remaining $50,000 was used for summer
retraining programs. This program is now being administered by the Higher Education
Assistance Authority.

Teacher Shortages

Teacher shortages are reported for both science and mathematics. In addition to the
loan/scholarship program mentioned above, shortages are being addressed through the
development at several universities (using Title II monies) of courses for middle school
teachers in science and mathematics for recertification and/or master's programs credit.

Certification Requirements

Six hours of science credit (to include biological and physical science, both of which must
include a lab component) and at least six semester hours of mathematics credit are
required for certification as an elementary school teacher.

Middle school certification in science requires 24 semester hours of course work
(specifically, nine semester hours each of a selection of earth science, chemistry or
physics and the remaining six hours to be divided equally among the two remaining
disciplines, with lab experience required in all). Middle/junior high school certification in
mathematics requires a minimum of 24 credit hours of course work.

Secondary certification in science requires a minor (21 hours) or major (30 hours) in
science but states that a minor cannot be listed on the certificate unless there is a major
in one of the other sciences or a major in mathematics, Secondary certification in
mathematics requires a minor (21 hours) or major (30 hours) in mathematics.
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In 1986-87, a teacher internship program was initiated in Kentucky. The intern is paired
with a "master" teacher for one year and is paid a first-year teacher's salary. A
committee of one administrator, one teacher and one college representative evaluates
the intern.

Alternative Certification

The State Board of Education enacted a regulation that provides for the emergency
certification of qualified persons. The State Superintendent of Public Instruction issues
emergency certificates after assessing the need for additional personnel expressed by a
local school district. (Local districts may express such a need only after having
conducted an extensive search for a regularly certified teacher.) Applicants must have a
minimum GPA of 2.0 on a 4.0 scale and at least 64 semester hours of college credit.

Individuals with at least a bachelor's degree, an overall GPA of 2.5 and occupational
experience in the appropriate subject area may be hired as "adjunct instructors" if there
is a critical teacher shortage.

Teacher Training

The State Department of Education is working to upgrade the skills of science teachers
through Title II funded regional workshops with colleges and uni iersities and the summer
institute for science and mathematics teachers, and by providing the services of a
consulting physical science resource teacher who works directly in the schools.

To upgrade the skills of mathematics teachers, the state education agency has developed
the new Mathematics Program of Studies and has scheduled inservice programs to explain
and encourage its use. The state education agency also encourages inservice programs in
teacher's subject ereas, and conferences, workshops, etc., are sponsored by both the state
education agency and the Kentucky Council of Teachers of Mathematics.

Staff Development Needs

The greatest staff development needs among science teachers are to upgrade content
knowledge in specific topics, to assist with reasoning skills and problem solving and to
learn new teaching techniques and styles.

The greatest needs among mathematics teachers are problem solving, use of calculators,
use of computers as a mathematics tool, use of manipulatives as opposed to drill and
workbooks and estimation activities.

FUNDING

Title II funds are used to produce or send teachers to workshops (e.g., the National SSMA
conference), to assist local staff development efforts, to buy computers and science and
mathematics software, to support teachers attending summer school for course work and
for programs that provide a full-time science teacher with leave for one year to aid
other teachers.

Title II funds are also supporting the new Science Improvement Project for physical
science at the secondary level (grades 7-12). The state has hired an outstanding physics
teacher to serve as a consultant to schools within the 5th and 7th Congressional
Districts. These districts were chosen because of a lack of funding and low achievement
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scores. The consultant will demonstrate to physics teachers in these districts how to
teach science, how to use math in teaching science and how to integrate computers into
science instruction.

RECENT STATE REFORMS/NEW INITIATIVES

A wide variety of reforms and initiatives are under way in Kentucky. The Kentucky
Essential Skills must be taught and assessed at each grade level and the new Program of
Studies, which identifies a curricular framework for schools in the state, has been
developed. Teachers are required by the new middle school certificate to be more fully
credentialed in science and mathematics at the middle grade levels. The Commonwealth
Diploma requires high school students to take four years of mathematics and three years
of science. The number of newly certified science teachers has increased because of the
Incentive Loan Program, and a major effort to place teachers in-field is being
coordinated through the State Accrediting Program.

TRENDS AND ISSUES

The three biggest problems in science instruction are:

1. No equipment and materials for elementary science instruction;
2. Out-of-field teachers at the middle school level and in physical sciences at the high
school level; and
3. Inability of elementary teachers to offer and teach a coordinated science program.

The three biggest trends in mathematics instruction are:

1. Getting teachers away from using a drill-and-practice mode into using a problem-
solving mode using manipulatives, calculators, etc.;
2. Trying to encourage teachers to teach skills above and beyond those mandated in the
Kentucky Essential Skills; and
3. Lack of money to provide more inservice programs for teachers, including materials,
training, etc.
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LOUISIANA

Louisiana did not provide answers to the specific survey questions related to
mathematics curricula.

CURRICULUM

Curriculum Guides

Louisiana's K-12 science curriculum guidelines and education standards were initiated in
1976 by a task force consisting mainly of classroom teachers. Use of the guidelines and
standards is required. They were last revised in 1984. Individual guides are available for
every subject; for example, biology (grades 9 and 10), life science (7th grade), earth
science (grades 8 and 9), etc.

Higher Order Thinking Skills

The revised curriculum guides emphasize higher order thinking skills; process skill areas
in science are emphasized on the 11th grade graduation test. (Note: This test is being
piloted during the 1987-88 school year.)

Time Requirements

Students in grades 1-4 receive a recommended 45 minutes per day of science instruction.
The state recommends that students in grades 5, 6, 7 and 8 have 55 minutes of science
instruction. (Ten percent of the 5th grade classes and 15% of 6th grade classes exceed
these guidelines.) High school students are required to take two to three Carnegie units
of science.

Graduation Requirements

Graduation requirements in Louisiana for science and mathematics are three Carnegie
units each. Beginning in 1989, students must pass the Eleventh Grade Test to graduate.
This criteria is required by the Louisiana Competency-Based Education Program
implemented by the Department of Education.

STUDENTS

Recognition and Awards

Science recognition programs include a Science and Humanities Symposium for 10th to
12th grade students at Louisiana State University. Students present science research
papers in front of college faculty, and outstanding students receive scholarships.

The Louisiana High School Rally is for high school students in all academic subjects.
Students are tested, and students scoring the highest in the rally receive scholarship to
attend state colleges and universities.

The Science Olympiad (for grades 8-12), sponsored by Loyola University, Tulane
University and local school districts, offers rewards to individual students and schools as
well as opportunities to compete at the national level.
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Two State Science Fairs (for grades 8-12) are sponsored by the Louisiana Academy of
Science, Louisiana State University and the Louisiana Department of Education. The
awards vary; some include cash or scholarships. Ten regional fairs are also organized
under the state fair pros ram. All are affiliated with the International Science and
Engineering Fair.

Louisiana students participate in the U.S. Department of Energy programs and receive
trips to Livermore and Brookhaven to work at research labs. In addition, students
participate in the West Virginia National Youth Science Camp.

Summer Institutes, Magnet and Residential Schools

The state-suppIrted Louisiana School for Mathematics, Science and the Arts is located in
Natchitoches on the Northwestern State University campus. The school is patterned
after the North Carolina School for Science and Mathematics and accommodates 700
11th and 12th grade students. The first class, composed of talented students nominated
by school systems, entered in September 1983. A full curriculum in computer education
is offered.

Universities offer summei programs through their continuing education programs for
talented students (from middle school through 12th grade). All of the state's magnet
schools offer joint courses with universities (students can be enrolled in universities and
high schools simultaneously). There are many special programs within comprehensive
high schools for gifted students.

Special Populations

Several magnet schools in Louisiana focus on recruiting minorities. Vocational education
is closely tied with science career programs (i.e., medical technology) that aim ac serving
underrepresented populations. A lot of the state special education programs for gifted
and handicapped students (part or full time) focus on science, mathematics and
computers.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Within the context of the state curriculum standards, measurement of certain standards
requires students to use higher order thinking skills. The newly developed 11th grade test
in science emphasizes the application of knowledge and process skills.

Assessment Content

Assessment content is strictly aligned with state curriculum guides and objectives.
Louisiana has curriculum guides and objectives for all required courses (K-12).

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. State and
district results are made public; school results are available at the discretion of the local
education agencies.
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Assessment results (for grades 3, 5 and 7) are intended to be used by schools and districts
for instructional planning, compensatory and remedial education and as a principal
criteria in student promotion decisions. For grade 11, results are used as a graduation
requirements and for remediation. (Note, however, that a date to enforce the graduation
requirement has not yet been established.)

Results are intended for :Ise by education policy makers to provide longitudinal data on
the status of student performance, to provide data for state-level program planning and
for policy decisions such as fiscal allocation and measuring education improvement.

SO ects Assessed

Students are assessed annually at grades 3, 5, 7 and 11 in mathematics, reading, writing,
and language arts. Eleventh graders are also tested in social studies and science.

TEACHERS

Teacher Recruitment and Retention

No recent initiatives to attract or retain teachers were reported.

Teacher Shortages

Louisiana has a shortage of science teachers and is addressing it by using Title II monies
at the college level to retrain teachers in science and mathematics by training
individuals from business and industry and by developing new courses that can be taught
by the most populated teacher certification areas which enables the student load to be
shifted around.

Certification Requirements

Elementary school certification requirements include 12 semester hours in science and
six semester hours in mathematics. For secondary school certification, general
education requirements are the same as for elementary certification. Additional
specialized education for secondary certification includes 20 semester hours in
mathematics (including one semester each of calculus and college geometry), 32 in
general science (including eight each in biology, chemistry, earth science and physics), 20
in biology (including botany, zoology and microbiology), 20 in chemistry, 20 in earth
science and 20 in physics. General science certification is synonymous with physical
science. A person certified in biology can also teach environmental science (the state
will eventually offer a special certification for environmental science).

Three levels of certification are offered A, B and C. Teachers receive C-level
certification with the completion of program and passage of the National Teachers
Examination. This certificate is valid for three years before the teacher must apply for
B certification. The B certificate is a lifetime certification; however, holders must
complete six credits of course work every five years. After five years of teaching and
receipt of a malter's degree, teachers can receive the A certificate, but will still be
required to take continuing education courses.
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Alternative Certification

People holding a bachelor's degree and having passing scores on the NTE may enter an
internship program (developed through an institution of higher education) and receive
provisional certification.

Teacher Training

The state education agency is upgrading the skills of science teachers in the state in a
number of ways. It provides inservice training for use with the mandated curriculum;
supports and encourages tne development of consortia aimed at using Title II funding for
seminars, workshops and agecial programs to enhance science teachers' skills; and
encourages the development of networks and teacher associations, for example, the
Louisiana Teachers' Association.

Staff Development Needs

The greatest staff development needs among science teachers are:

1. Need fir motivation sessions and for greater interaction among science teachers to
promote the exchange of ideas;
2. Professional upgrading meetings are needed in which teachers learn about innovations
in the field of science; and
3. Elementary/middle school teachers need more methods demonstrations so they may
be exposed to more ways of teaching science.

FUNDING

Districts are pooling their Title II funds with other districts to fund joint workshops and
individual district workshops and to bring in consultants as well as substitutes that enable
teachers to attend meetings.

Additional state funds targeted to science instruction have been made available to
districts. For example, the state funds consortia (based on review of proposals) and funds
a science instruction program at Louisiana State University's Sea Grant College aimed at
marine education and coastal awareness.

RECENT STATE REFORMS/NEW INITIATIVES

Recent initiatives that have promoted science in Louisiana are a request that nuclear
education be taught in the science or social studies curriculum and the new 11th grade
exit test that will include science.

TRENDS AND ISSUES

The biggest problems Lousiana faces in improving science instruction are:

1. Public awareness of the importance of science instruction at the elementary and
middle school levels and of how science affects economics. (The state education agency
is trying to promote awareness by collecting data on where the problems are, which is to
be shared with leadership and the general public.)
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2. Financial support is lacking. (The state education agency is attempting to develop
legislation to promote science education.)
3. Rewards for teaching science are limited and need to be addressed. (The state
education agency is promoting legislative mandates that place science or environmental
education on the agenda.)
4. No funds are available for equipment and instructional materials.
5. Leadership continues to stress basic skills, underserved populations and special
education, which are all important yet do not bridge the gap with content areas.
6. Teachers with elementary certificates are teaching specific subject areas in science
at the middle school level in which they have limited training.
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MAINE

CURRICULUM

Curriculum Guides

Maine does not have mandated it recommended curriculum guides or learner outcomes.

Higher Order Thinking Skills

The Maine Department of Education, through Title II funds, sponsors an annual problem-
solving conference for science and mathematics teachers. The conference is in its
second year. In addition, higher order thinking skills are included in the Maine
Educational Assessment, thus making these skills a curriculum area.

Time Requirements

The state recommends that students in grades 1-3 receive 90 minutes of science
instruction per week. One hundred fifty minutes per week are recommended for grades
4-6; 200 minutes per week are recommended for grades 7-12.

There are no time recommendations or requirements per se for mathematics; however,
sequential instruction is required. Such instruction must include mathematics concepts,
the metric system, computation, measurement and problem solving.

Graduation Requirements

In Maine, effective with the graduating class of 1988, students must complete two
credits of science, 7Includin6 Jne credit of laboratory study and two credits of
mathematics. ("Laboratory study" means a course in which at least 40% of the
instructional time is directed to the student's application of the principles of science.) In
the case of hardship, the State Department of Education may grant waivers to vocational
education students, allowing them to satisfy the second-year mathematics requirement
through separate or integrated study as part of the vocational curriculum. Further
exception to the rule is provided for students who are excused and for students such as
truants and dropouts. Up to one-fourth of the credits received by these students may be
earned in alternative education programs (tutoring, adult education and correspondence
courses, etc.). High school equivalency diplomas may be issued to adults or 17-year-olds
with documented need and local superintendent's approval.

STUDENTS

Recognition and Awards

The Maine Secondary School Principals Association sponsors the State Science Fair for
students in grades 10-12. Students in grades 11 and 12 may participate in the U. S.
Department of Energy Summer Programs and the West Virginia National Youth Science
Camp.

The state's mathematics teachers sponsor the Piecone Math League for high school
students. Several regional. competitions are held throughout the year. Teams receive
points that accumulate and are totaled at the end of each year. Top scoring teams
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receive trophies. There is also a state competition, a one-day event in which all teams
participate. Team and individual achievement is recognized.

The state engineering society sponsors statewide Math Counts competitions for 7th anu
8th grade students. Regional competitions are held throughout the state. The top three
teams from eP.ch region participate in the state-level competition where the top team is
identified. The four highest scoring individuals earn a trip to Washington, D. C., where
they participate in the natisnal Math Counts competition.

Additional recognition programs for outstanding mathematics students include the
Southern Maine Math League for grades 7-12, the Southern Maine State Meet for grades
r,-9, the 5th and 6th Grade Math Meet and a Domino's Competition, sponsored by
Domino's Pizza.

Summer Institutes, Magnet and Residential Schools

The state does not support special schools, such as magnet or residential schools, for
students studying science or mathematics. However, some of the state's colleges sponsor
three-week summer institutes for high school students. Approximately 30 students are
selected through processes arranged by the sponsoring institutes. Course offerings
include life science, physical science and earth and space science.

._.cia11221ations

The Maine Occupational Information Coordinating Committee sponsors sessions for
students and teachers on carders for women. In addition, Title II Higher Education
Projects address the needs of special populations in an effort to increase their
participation in science and mathematics.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Maine is addressing higher order thinking skills in its statewide assessment through items
measuring the range of cognitive levels. The items are both multiple choice and open
response. Specific higher order thinking skills assessed include measurement, problem
solving, process and inquiry.

Assessment Content

The content of the Maine Educational Assessment (MEA) is determined by subject-level
commit %ees of teachers and specialists from institutions of higher education.

Assessment Reporting

The state reports assessment results for students, schools and districts. Results for
districts and schools are made public.

MEA results are used in the development of school improvement plans by schools and
districts. Results are routinely shared with the Bureau of Instruction and Vocational
Education for consideration in planning services. The State Summary Report with a
special briefing is made available to legislators on the Legislator's Joint Committee on
Education.
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Subject Areas Assessed

During the 1987 school year, all students in grades 4, 8 and 11 as well as a matrix
sampling of students in grades 4, 8 and 11, will be tested in reading, writing,
mathematics, science, social studies and humanities. The same assessment schedule will
be followed during the 1988, 1989 and 1990 school years.

TEACHERS

Teacher Recruitment and Retention

No recent initiatives have been implemented by the state to attract or retain science or
mathematics teachers. The minimum salary of all teachers was increased by mandate;
however, the state sOsidy was not increased.

The city of Portland funds a retraining program held at Long Island University. Teachers
of subject areas other than mathematics are retrained to teach mathematics.

Teacher Short es

Maine is experiencing teacher shortages in science and mathematics. However, the state
is presently undergoing a transition with a new governor and commissioner, and no new
directions have been taken to solve these problems.

Certification Requirements

For an elementary certificate (K-8), no science or mathematics training is required. For
a secondary certificate (7-12), one must have a 30-hour major and/or an 18-hour minor in
the subject to be taught. No certification is available solely at the middle grade level.
Maine does not require a fifth year of professional education for certification.

Alternative Certification

Conditional certificates are available to qualified people following a transcript analysis
and completion of six hours of educational course work. Additional course work may be
recommended.

Approximately 500 people per year take advantage of this certification route. In
secondary science, approximately 40 people per year use this route. Seventy-five
percent of the 500 people that receive conditional certificates are already certified in
one area and use this alternate route to change teaching areas.

Teacher Training

The state has put a great deal of energy into upgrading the skills of science and
mathematics teachers by encouraging and supporting the development of training
workshops. A PRISM Conference (Problem Solving in Science and Mathematics) was
developed and is held annually. Districts are being encouraged to develop a plan of
action for inservice programs funded by Title II.
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Staff Development Needs

The greatest staff development need among the state's science teachers is
communication/coordination ranging from kindergarten through grade 12.

Mathematics teachers' needs include the use of manipulatives, the integration of
calculators and computers, teaching applications or discrete mathematics and teaching
problem solving.

FUNDING

Generally, districts use Title II funds to increase teacher skills through inservice
programs. For example, "Math Their Way" training is popular, as are workshops on
physical science for elementary teachers. Funds are also used to send teachers to
professional conferences. The state does not allow districts to ask for waivers that
would allow Title II funds to be used in ways not specified in the Education for Economic
Security Act.

RECENT STATE REFORMS/NEW INITIATIVES

The Education Reform Act of 1984 has had a strong impact on science and mathematics
instruction, mostly through increased graduation requirements, a written curriculum
mandate and statewide assessments.

TRENDS AND ISSUES

. To improve science instruction, the state must reduce the anxiety of teaching science
experienced by many elementary teachers, reduce teachers' reluctance to implement
reforms (most teachers have seen reforms come and go) and increase the funds available
to implement mandates.

The size of the state and its geography also cause problems. While the majority of
Maine's population is south of Augusta, there are isolated pockets of large populations
scattered throughout the state. Most do not have access to universities and other
teacher training services.

Mathematics teachers have few role models on which to draw, and few professional
people to offer workshops.
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MARYLAND

CURRICULUM

Curriculum Guides

In 1983, a statewide committee of supervisors, teachers and higher education
representatives developed Maryland's course framework for grades K-12 in the areas of
English, language arts, mathematics, social studies, physical education, fine arts and
science. The frameworks are required for district use by law.

Higher Order Thinking Skills

Numerous workshops and state conferences have been conducted on higher order thinking
skills in all subject areas, especially science and mathematics. Curriculum development
and implementation giants have been awarded to districts that emphasize higher order
thinking skills. State level policy makers and state assessment staff are collaborating in
developing guidelines for tests at the classroom, school and district levels.

Time Requirements

There are no time requirements for science or higher order thinking skills. Two Carnegie
units are required in science at the secondary level.

Graduation Requirements

State board regulations in Maryland require two years of science and two years of
mathematics. For the graduating class of 1989, an additional unit of mathematics will be
required. A computer studies course, if selected, would be a one-credit elective.
Students are required to pass a competency test first administered in grade 9 in
mathematics, reading, writing and citizenship to receive a diploma. Students may retake
the test and enroll in appropriate assistance programs leading to certification for
graduation. Persons 16-years-old and older who have been out of school (three months of
longer) may receive a diploma upon panage of a state-designed test. No changes in
these requirements Lire being proposed.

STUDENTS

Recognition and Awards

Numerous local and regional science fairs are held annually; winners are eligible to
attend the International Science Fair. Maryland students also participate in the West
Virginia National Youth Science Camp. During the summer of 1987, numerous students
will attend the U.S. Department of Energy seminars.

There are no special award programs specifically for students studying mathematics.

Summer Institutes, Magnet and Residential Schools

The state education agency supports numerous one- and two-week summer institutes for
gifted students (grades 5-12) that are held on college and university campuses, at science
museums and at other institutions around state. Applicants are screened by selection
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committees on the basis of an achievement test, teacher recommendations and an essay
describing special training, honors and interests. Courses offered include aquatic
biology, environmental science, problem solving, computer programming, computer-
oriented mathematics, advanced topics in mathematics, physics, energy, optics and
even a space science course taught at NASA. The state education agency pays at least
50% of the costs; parents pay a registration fee as well as some room-and-board expenses
for the residential two-week courses.

Special Populations

Title II pass-through funds must take into consideration the special needs of the
underserved and underrepresented. In 1988, the state education agency will conduct a
statewide conference introducing exemplary programs for special groups. Grants for
implementation will be offered.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are not directly assessed by the Maryland Functional Testing
Program. While currently there is no supportive research, it is believed that the
Maryland Writing Test and some domains of the other functional tests do approach
measurement of higher order thinking skills. This is a performance objective for next
year (1987-88).

Assessment Content

All schools are required to teach the "functional" skills contained in the state board
endorsed competencies index. This index provides the basis for the objectives assessed
51, the state tests as well as the test specifications. Items are field tested, analyzed and
revised prior to being included in the item bank. Staff from the Division of Instruction
and Project Basic of the Maryland Department of Education produced instructional
guides for each subject area. These documents summarize the content domains and
objectives covered by each test. They were also designed to help teachers develop
instructional activities to prepare students for the tests. Instructional guides were
distributed statewide.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Maryland
Department of Education reports only state pass-rates. Districts determine whether or
not to make public district and school pass-rates.

Tests are intended to be used by schools to certify that students have mastered skills in
the four basic areas of reading, mathematics, citizenship and writing. If deficiencies are
found, students receive remedial instruction to enable them to reach mastery prior to
high school graduation. For districts, the purpose of the testing program is to measure,
disclose, interpret and improve results achieved by public school education programs.
Districts should look at their school results, analyze settings, programs and processes and
improve their educational system. State education policy makers should use assessment
results to support the districts in their planning and implementation of improved
educational programs.
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Subject Areas Assessed

At this time, Maryland's testing program is expected to be continued indefinitely. Every
year, all students in grades 3, 5 and 8 are tested in mathematics, reading and language
arts. All students in grade 7 are tested in mathematics, reading and writing annually; all
students in grade 9 are tested in mathematics, reading, writing and citizenship. Students
must pass thes 3 tests to graduate. The 9th grade test may be retaken in grades 10, 11
and 12 if necessary.

TEACHERS

Teacher Recruitment and Retention

Maryland's scholarship program provides up to $4,800 per year to science and
mathematics undergraduates. Sixty students received scholarships totaling $142,000.00
through this program in 1985-86.

Teacher Shortages

Maryland currently has a shortage of science teachers and a shortage of mathematics
teachers in some geographical areas.

The Department of Education recently received a Secretary's Discretionary Grant for the
Retiree Outreach Project a program to promote a second career in teaching science
and mathematics for retirees from business and industry.

Certification Requirements

Elementary certification requires a bachelor's degree except in trade and industry
areas. Secondary certification requires 24 semester hours in mathematics, 24 semester
hours each in biology, chemistry, earth science and physics or 36 in secondary school
general science, including 18 in one specialty area and six each in two other science
areas, or a graduate of an approved program without transcript analysis. The National
Teachers Examination is also a requirement for certification. There is no permanent
certification; however, the initial five-year certificate (a Standard Professional
Certificate) can be renewed for an additional five years. After receiving two Standard
Professional Certificates an individual is eligible to receive an Advanced Professional
Certificate. The Advanced Professional Certificate is based upon a master's degree or a
master's equivalency and verification of three years of appropriate experience.

Alternative Certification

An individual who has a bachelor's degree and has not met certification requirements
may be issued a Professional Degree Certificate if no certificated teacher is available.
The Provisional Degree Certification requires that the individual complete six semester
hours of course work per year until the requirements are met. Trades and industry
people are not required to present a bachelor's degree. Information is not available on
the number of people who have taken advantage of this certification requirement.

Teacher Training

Title II funds have provided numerous training and retraining opportunities. The state
education agency has offered conferences in elementary science, science technology and
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society, probability and statistics; new this year are science, statistics and
communication. All conferences were followed by grant awards for curriculum
development and implementation. Curriculum projects in earth science and genetics
have also been funded.

Inservices on mathematics content and strategies are offered at the state level.
Workshops are held by state staff on request at the local level.

Staff Development Needs

In terms of staff development, middle school teachers who have moved up from the
elementary level need more science course work for certification. Concerning
mathematics, elementary and middle school teachers need to increase their content
knowledge; senior high mathematics teachers need to update their instructional
strategies.

FUNDING

Through Title II funds, teacher training, retraining and inservice programs are offered in
the areas of science, mathematics and foreign language. Staff members from districts
may participate along with personnel from private schools. Funds spent on instructional
materials and supplies are limited to those needed for conferences. Furthermore, state
Title II funds are used for information dia,Anination to districts, technical assistance to
districts and assessment of district needs.

Most districts divide Title U funds evenly for science and mathematics. District projects
include offering college and university course work to upgrade content and teaching
skills, inservice training for elementary teachers in the area of hands-on science,
inservice training for elementary mathematics teachers in the use of manipulatives,
teacher training in science technology and society, critical thinking strategies in science
and mathematics, probability and statistics, convention attendance costs, computer
workshops and outdoor education workshops for elementary and secondary science
teachers.

No additional state monies have been allocated to improve science or mathematics
instruction.

RECENT STATE REFORMS/NEW INITIATIVES

There have been no recent state reforms that have affected science or mathematics
instruction.

TRENDS AND ISSUES

The biggest problems Maryland must solve to improve science instruction include
upgrading elementary and middle school science and including human genetics in the life
sciences and biology curricula.
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The biggest problems the state faces in improving mathematics instruction include lack
of content knowledge by middle school teachers, instruction at the elementary level in
mathematics by teachers with the minimum mathematics credits required for
certification (six) and utilization of out-of-field teachers at the senior high level.

All of these problems are perceived as such by state education policy makers and
solutions are being sought.
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MASSACHUSETTS

CURRICULUM

Curriculum Guides

Massachusetts does not have state mandated or recommended curriculum guides.

Higher Order Thinking Skills

There has not been a major statewide effort in Massachusetts to emphasize the teaching
of higher order thinking skills except in some gifted and talented programs.

Time Requirements

The state does not provide guidelines on the amount of time to spent on science or
mathematics instruction.

Graduation Requirements

High school graduation requirements are determined at the district level. College
admission standards prescribed by the Board of Regents influence what districts
recommend or require of their students for graduation.

STUDENTS

Recognition and Awards

The Boston Globe sponsors a science fair annually; this is the only recognition program
for students at the state leveL However, the state participates in several national
student recognition programs.

Summer Institutes, Magnet and Residential Schools

The state does not support any magnet or residential schools or summer institutes for
students studying science or mathematics.

Special Populations

A federally funded sex equity program and a state funded desegregation program both
encourage and support local efforts to increase the participation of underrepresented
groups in science and mathematics.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are incorporated in the state assessment's content areas.
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Assessment Content

State committees decide upon assessment objectives that are sent to each school system
for matching in regard to their curricula; the assessment objectives are modified to
match local curricula if necessary.

Assessment Re (..pk1

Assessment results are reported for the state, districts and schools. These results are
made public.

Schools and districts use assessment results for curriculum improvement. State
education policy makers use assessment results to identify schools in need of state aid, to
determine the effects of legislation and for accountability purposes.

Subject Areas Assessed

In 1988 and 1990, all students in grades 4, 8 and 12 will be tested in reading,
mathematics, science and social studies. Other subject areas may be added in 1990.

TEACHERS

Teacher Recruitment and Retention

The Massachusetts Teacher Incentive Program, available to undergraduates interested in
teaching science or mathematics, provides up to $1,000 per year for up to two years in a
public institution and $2,000 per year for up to two years in a private institution. One
year of loan is forgiven for every year of teaching.

Teacher Shortages

Massachusetts has teacher shortages in science and mathematics, but they are not
critical. In an effort to fully understand the scope of the problem, a major supply and
demand study was conducted; the results indicate increased shortages at the secondary
level beginning in 1991-92.

Two new successful teacher education programs have been approved by the State
Department of Education one at the University of Massachusetts and one at Harvard.
Both programs should help alleviate the teacher shortage problem by increasing the
supply of certified teachers. Recruiting efforts in critical shortage areas are also being
planned by the state department.

Certification Requirements

Elementary certification requirements are not stated in terms of semester hours but in
terms of competency. Science and mathematics are two of the "common branch"
subjects in which teachers must demonstrate competence. Middle school generalist
certification requirements are the same as elementary certification requirements in this
respect. Middle school specialist certification requirements are the same as secondary
certification requirements a major (30-36 semester hours) in the subject to be taught.

Massachusetts does not require a fifth year of professional study beyond the initial four
years to become certified.
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Alternative Certification

Beginning in the summer of 1987, persons may be hired for a ffIfiXiMUM of two years if
they have at least a bachelor's degree and have completed the subject matter
requirements in the subject area to be taught.

Teacher Training

The state supports a successful inservice education effort, The Commonwealth Inservice
Institute, which provides funds for teacher-planned and teacher-controlled inservice
programs. Many of these programs focus on science and mathematics.

Staff Development Needs

The greatest staff development needs among the state's science and mathematics
teachers have not been assessed.

FUNDING

Seventy percent of Massachusett's Title II funds were distributed to districts according to
the mandated formula. Teacher inservice workshops in science, mathematics, foreign
language and computer education have been conducted, and programs to increase the
participation of underserved groups in these subject areas have been developed.

State monies made available to districts targeted to mathematics instruction include
remedial grants (K-9) and gifted and talented grants (K-12).

RECENT STATE REFORMS/NEW INITIATIVES

There have been no recent state reforms targeted at science or mathematics instruction.

TRENDS AND ISSUES

Teacher recruitment and retention are areas of concern for state education officials.
Many small schools depend on two to three science teachers, and many of these teachers
are close to retirement. The lack of staff and funding for school/business partnerships is
another problem. The state department strongly supports these partnerships but cannot
provide needed financial assistance. Elementary science is yet another problem area
because elementary teachers lack the necessary science background. That there are no
current initiatives to upgrade the science skills of elementary teachers compounds this
problem.
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MICHIGAN

CURRICULUM

Curriculum Guides

In 1985, Michigan state education agency staff (with input from field representatives)
developed science performance objectives, also known as essential skills, for grades K-8.
(Computer education objectives are currently being developed.) The objectives were
tested in the state assessment at grades 4, 7 and 10. The use of the science objectives is
recommended in local district curriculum development, and the state education agency is
in the process of extending the scope of the objectives to include high school.
In 1980, Essential Goals and Objectives in Mathematics (K-9) were developed under
contract by the Michigan Council of Teachers of Mathematics. These objectives are
currently being revised and scheduled to be complete in fall 1987.

Higher Order Thinking Skills

There is a general effort to emphasize higher order thinking skills, and many districts are
involved in training activities for all teachers. In science, the state education agency is
continuing to emphasize process and science, technology and society, stressing
application. Some curriculum projects have been funded by Title II funds.

The new objectives fot mathematics have specifically been written to emphasize higher
order thinking skills, such as conceptualization, mental arithmetic and problem solving.

Time Requirements

The Michigan K-12 Program Standards of Quality recommends that the following
percentages of classroom time be allocated for science:

o Grades K-3 6%
o Grades 4-6 9%
o Grades 7-8 15%

These standards also recommend that 15% of classroom time be allocated to
mathematics in grades K-12.

Graduation Requirements

Michigan school districts have the responsibility to determine courses of study for high
school graduation. The state, however, has influenced graduation requirements by
providing financial incentives to districts that adopt its recommended course
requirements. Recommended guidelines are two units of science, two units of
mathematics and one semester of computer education.

STUDENTS

Recognition and Awards

Michigan Science Teachers Association (MSTA) offers a student award program to
recognize outstanding interest and achievement in science to schools with an MSTA
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membership. Students from the state also participate in Science Olympiad, National
Youth Science Camps, local science fairs and national awards programs.

The Michigan Council of Teachers of Mathematics sponsors ci middle school competition
and the Michigan Mathematics Association sponsors a high school competition in which
students receive recognition for outstanding work in mathematics. Students from the
state also participate in a number of local, regional, state and national programs, fairs
and competitions.

Summer Institutes, Magnet and Residential Schools

Michigan state colleges and school districts have developed and offer several summer
enrichment programs for gifted students in computers, mathematics and science. Some
of Michigan's larger school districts have magnet schools with mathematics and science
components. The state board of education cosponsors with selected universities a two-
week summer institute for the arts and sciences for talented high school students.

Special Populations

The above recognition and enrichment programs are designed W encourage recruitment
of special populations. The state education agency is developing a policy on Equity in
Mathematics and Science that will target women, minorities and handicapped students.
Several Title II grants have gone to districts with a focus on special populations.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are being defined. Specific assessment plans are uncertain,
but the current philosophy suggests they will be incorporated into the content
assessments.

Assessment Content

Michigan tests the sections of the state objectives deemed most important by the state
education agency subject matter person and his/her advisors.

Assessment Reporting

Assessment results are reported for the state, for districts, schools and students. Results
for the state, districts and schools are made public, but information on an individual
student's results is not made public and is available only to the parent or guardian.

Assessment results are intended to help schools and districts determine which individual
students require remedial instruction, to help schools review their programs in areas
tested (e.g., grade 4 results are used to review grades 1-3 programs), and for reporting to
parents on their child's progress. The district also reports to the School Board and to the
public.

Assessment results are intended for use by state education policy makers in making
decisions about funding a state compensatory education program, in directing resources
to priority areas, for educational research (effective schools and change processes) and
for developing state policy and curriculum initiatives in areas of greatest need.
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Subjects Assessed

Students in grades 4, 7 and 10 are assessed annually in mathematics and reading. Other
subject areas are assessed periodically on a sample basis; science was assessed for every
pupil in 1986.

TEACHERS

Teacher Recruitment and Retention

Opportunities for staff development are increasingly available, awl the state education
agency is planning to establish Science Improvement Centers and hopes to encourage
graduate assistantships. No special recruitment programs are currently in place, but
attempts are made to develop more support for science edilcation.

The State Board of Education has recognized the need for qualified teachers of
mathematics. As a result, teacher training institutions have initiated programs to
attract mathematics teachers.

Teacher Shortages

Some science teachzr shortages are reported in a few districts. These are addressed
through reassigning staff and hiring part-time teachers.

There is no shortage in Michigan of mathematics teachers who meet minimal
certification requirements. However, there may be a shortage of certified mathematics
teachers with extensive training in higher . thematics.

Certification Requirements

Currently, requirements for elementary certification are established by each teacher
training institution. A middle school er dorsement is available but not required. The
endorsement requires 18 semester hours of course work in the subject to be taught.
Under new rules, effective in 1988, a middle school endorsement will require a minor (20
semester hours) in a subject area. State requirements specify that people must have at
least a minor in the subject area to teach at the secondary level. For example, a general
science endorsement requires 24 semester hours in a wide variety of science courses.
Endorsement in chemistry, biology, physics and earth science require 20 hours of course
work in the specific subject area and four semester hours in any other science area.

For teacher certification, the state does not require a fifth year of professional
education after the initial four years.

Alternative Certification

The state does not offer an alternate route to certification.

Teach.* Training

To upgrade the skills of science teachers, the state education agency offers regional
awareness workshops on a variety of topics and administers Title II funds. Ninety
percent of the districts participate.
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Monies have been allocated through legislation for professiere.1 development. Both
formula and competitive grants are issued for upgrading the skills of ;nathetnatics
teachers.

Staff Development Needs

The greatest staff developer -.in needs among science teachers are updating content
knowledge, learning and using effective teaching strategies, especially for hard-to-reach
students, and sharing ideas with each other.

The greatest need among mathematics teachers is training in effective instruction
methods. Curriculum is currently being written that would support such instruction.

FUNDING

Districts use Title II funds for conference fees, special district-planned inservice
programr, teacher participation in university courses and special workshops designed for
local and regional staff, university consortium training sessions ^rid special curriculum
projects.

Additional state monies targeted to science and mathematics include professional
development funds (Section 97 and 98), which can be used to improve science and
mathematics. New funds may be forthcoming.

RECENT STATE REFORMS /NEW INITIATIVES

Recent initiatives include a state-administered all-pupil science assessment in grades 4,
7 and 10 in fall 1986. The low results statewide have caused a lot of curriculum review
activity in schools. The state education agency has developed long- and short-range
plans to improve science education.

The recent efforts by the State Department of Education and the Michigan Council of
Teachers of Mathematics in revising the state mathematics objectives have led to a
great deal of dialogue and district preparation for inservice programs.

TRENDS AND ISSUES

The three biggest problems Michigan faces in improving science instruction are:

Upgrading staff in instructional content and techniques, especially at the elementary
and middle school levels;
2. Providing support staff and other resources in regions and local districts to help in
improvement efforts; and
3. Designing curriculum that will to [...epare Michigan students for the future.
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The three biggest problems the state faces in improving mathematics instruction are:

1. Upgrading staff in instructional techniques and content, especially at the elementary
and middle school levels;
2. Providing support staff and other resources in regions and local districts to help in
improvement efforts; and
3. Designing a more effective mathematics curriculum.
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MINNESOTA

CURRICULUM

Curriculum Guises

Statewide committees of teachers, higher education instructors and state department
consultants are currently developing K-12 learner outcomes in science, mathematics,
social studies and world languages. The learner outcomes will be recommended for local
curriculum committees to use in the development of their own unique documents. Other
subject areas are scheduled to be included in the future.

Higher Order Thinking Skills

Grants from Cray Research and the Minnesota High Technology Council are being used
by the Department of Education to define higher order thinking skills and to implement
curriculum models that emphasize higher order thinking skills. Districts are expected to
include applications outcomes in their revised learner outcomes documents.

Time Requirements

There are state requirements regarding the amount of time spent on science and
mathematics instruction. For grades 1-6, one-third of the school day must be divided
between science, social studies, physical education and health. Another one-third of the
day must be divided between mathematics, art and music. In junior high schools (grades
7-9), 240 clock hours of science per week are required and 360 clock hours of
mathematics are required. Where 9th grade is included in a four year high school, it is
recommended that 9th grade students receive at least 120 clock hours per year of
science and mathematics instruction. This recommendation also applies to grades 10-12.

Graduation Requirements

Early graduation is allowed in Minnesota for those who finish the required units before
their scheduled graduation date. Since 1982, the established minimum requirements for
science and mathematics is one unit each. Currently, the state board is discussing the
idea of eliminating the minimum state graduation r aquirements and making them the sole
responsibility of local education agencies in the form of established learner outcomes.
Students entering the 11th grade may, at their own discretion, elect to attend an
institution of higher learning part time or full time. It is possible for students to receive
their first two years of college gratis. The state board is also considering waiving
graduation rules and requiring some form of outcome-based education and open-
enrollment for students.

STUDENTS

Recognition and Awards

The main recognition programs for students in science include the Science Camp and the
Science Olympiad, both sponsored by Northern States Power, Cray Research and the
Department of Education. Likewise, there are two main recognition programs for
students in mathematics. One is the Young Math Program, which allows students to
enroll in advanced mathematics courses at the University of Minnesota. Another is the
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Minnesota Math League, sponsored by Macalester College, which is similar to an athletic
league with competing teams and tournaments.

Summer Institutes, Magnet and Residential Schools

There is a special school for students studying mathematics located in the
Minneapolis/St. Paul area. Approximately 150 students per year in grades 5-6 are
selected, by examination, to participate in the program. Financial support to operate the
school comes from the University of Minnesota and parents. There is also a six-week
summer program for students in mathematics. Students must apply to the program;
approximately 200 are selected to participate annually.

Special Populations

The state does not support programs to increase the participation of special populations,
such as women and minorities, in science or mathematics.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skill items are incorporated in the state assessment and the item
bank program. The High Technology Council is supporting a long-term project that would
include assessment of higher order thinking skills.

Assessment Content

The state of Minnesota measures learner outcomes that were developed by the
Curriculum Services Section of the State Department of Education in 1987.

Assessment Reporting

Assessment results are reported for the state, districts and schools. Results for
the state are made public.

Schools, districts and state education policy makers use state assessment results for
curriculum and instructional improvement.

Subject Areas Assessed

During the 1987 school year, a sample of students from grades 4,8 and 11 will be tested
in mathematics, science and literature. During the 1988 school year, a sample of
students from grades 6, 9 and 11 will be tested in writing, a sample from grades 3-8 will
be tested in basic mathematics and a sample from grades 8-11 will be tested in computer
literacy. In 1989, a sample of students from grades 7-12 will be tested in secondary
reading and music. In 1990, a sample of students from grades 4, 8 and 11 will be tested
in reading, social studies and visual arts. (This is a very tentative schedule.)
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TEACHERS

Teacher Recruitment and Retention

A summer program in mathematics that gives teachers in other curricular areas an
opportunity to earn a degree or licensure in physical science or mathematics is held
annually at Bemidji State College. There have been no recent initiatives implemented by
the sate to attract or retain science teachers.

Teacher Shortages

Very small, rural schools generally have difficulty attracting qualified teachers, but
there is no statewide teacher shortages in science or mathematic.

Certification Requirements

There are no specific requirements regarding the amount of training in science or
mathematics individuals must have to receive elementary certification. However,
teachers must be able to provide for the development of basic arithmetic operations,
problem-solving skills, measurement techniques including the metric system, geometric
concepts and computing devices.

The Middle School Science Certificate (grades 5-9) requires 40% of an individual's
bachelor's degree to be divided among life, earth and physical sciences and chemistry.
Middle school certification in mathematics is not available.

Secondary certification in mathematics requires at least 26 semester hours or 39 quarter
hours of co*'rse work in specific mathematics courses.

Alternative Certification

Provisional licenses, valid for two years, may be issued to qualified persons if a
demonstrated teacher shortage exists. Currently, there are no persons teaching science
and only two persons teaching mathematics with this type of certification.

Teacher Training

To upgrade the skills of science teachers, the state education agency encourages colleges
to offer National Science Foundation sponsored institutes, works with schools and
colleges to provide inservices through Title Ti monies and organizes regional workshops
with State Department of Education money. Two other institutes are held at the
University of Minnesota, Minneapolis, and Mankato State University that focus on physics
and life science.

To upgrade the skills of mathematics teachers, a physical science and mathematics
summer institute that focuses on higher order thinking skills is held at Bemidji State
College. Expenses are paid and teachers receive a stipend. Also, renewal units are
required for licensure renewal; these units may include additional professional
preparation.
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Staff Development Needs

Science teachers need to be updated in general. Mathematics teachers at all grade levels
need help with curriculum development, including instructional effectiveness.
Elementary teachers should have more training in mathematics and teachers at the
middle school level should have more advanced training in mathematics content.

FUNDING

Districts use Title II funds in various ways. Large local education agencies work
individually while small local education agencies often combine forces in intermediate
units.

No other state monies targeted to science or mathematics instruction have been made
available to districts.

RECENT STATE REFORMS/NEW INITIATIVES

There have been no recent state reforms that have either promoted or hindered science
or mathematics instruction.

TRENDS AND ISSUES

The three biggest problems that the state of Minnesota faces in improving science
instruction are:

1. Definition and reform of the junior high science program;
2. Not enough "time on task" spent at the elementary and junior high levels;
3. Fear that elimination of rules and substitution of outcomes will result in testing for
superficial outcomes rather than for higher order thinking skills; and
4. Reform from using a textbook-driven curriculum to a goal-based, hands-on course of
study.

The three biggest problems that the state faces in improving mathematics instruction
are:

1. Needed mathematics curriculum reform K-12 from textbook-driven instruction;
2. Lack of instructional effectiveness training; and
3. Incorporation of computers and other related technologies to aid the study of
mathematics.
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MISSISSIPPI

CURRICULUM

Curriculum Guides

The Mississippi Curriculum structure mandates course titles, course descriptions and
minimum learning objectives, mandated for use in local Instructional Management
Programs since July 1986. The curriculum structures for science and mathematics were
developed under a contract between the state education agency, the University of
Southern Mississippi, the Mississippi Science Teachers Association and the Mississippi
Council of Teachers of Mathematics.

Higher Order Thinking Skills

There has not been a recent effort to emphasize the teaching of higher order thinking
skills.

Time Requirements

In grades K-6, 250 minutes each of science and mathematics instruction are now
recommended in Mississippi. In grades 7 and 8, 250 minutes per week are required for
science and mathematics instruction.

Graduation Requirements

From 1984 to 1985, each school district in Mississippi established its own standards for
graduation. In 1986, the Mississippi Commission on School. Accreditation developed
graduation requirements by subject area effective for the graduating class of 1988-89.
Two units of science (including one laboratory based unit) and two units of mathematics
will be required.

STUDENTS

Recognition and Awards

No statewide recognition or award programs were reported.

Summer Institutes Ma: net and Residential Schools

Summer institutes in Mississippi offer enrichment programs to high school students at
Jackson State University and the University of Southern Mississippi.

Mississippi has a governor's school at the Mississippi University for Women in Columbus.
Juniors in high school must be nominated by their schools to gain admission. The
governor's school offers a balanced enrichment program in all curriculum areas.

Special Populations

The legislature recently approved the establishment of a special boarding school for
gifted students in grades 11 and 12 focusing on science and mathematics. The school iq
scheduled to open for the 1988-89 school year.
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STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

More difficult test items are provided instead of higher order thinking skills on the
state's assessment instrument.

Assessment Content

A deliberate effort has been made through appointed committees to coordinate
assessment content with curriculum objectives.

Assessment DV

Assessment results are reported for the state, districts, schools and students. Results for
the state and districts are made public.

Assessment results are intended to be used by schools and districts for instructional
improvement, anc by state education policy makers for accreditation purposes.

Subject Areas Assessed

In 1987, all students in grades K,I, 3-6, 8 and 11 will be tested in mathematics and
reading. In addition, students in grades 3, 5, 8 and 11 will be tested in written
communication, and students in grades 4 and 6 in writing, spelling, social science and
science. The testing schedule will remain the same in 1988. In 1989, 1st graders will be
dropped from the testing program.

TEACHERS

Teacher Recruitment and Retention

Loans of tip to $3,000 for two years are available to undergraduates majoring in science
and mathematics. Two years of the loan is forgiven for four semesters of teaching.

Loans of up to $1,000 per summer for three summers are also available to teachers who
become recertified in science or mathematics. One thousand dollars is forgiven for
every semester taught in high school in either science or mathematics.

Teacher Shortages

Teacher shortages are reported in both science and mathematics. The State
Mathematics Improvement Task Force is preparing recommendations concerning teacher
shortages for the State Board. A pilot plan to use satellite instruction in science is being
conducted.

Certification Requirements

Elementary school certification (K-3 and K-8) general education requirements include 15
semester hours in science and mathematics, including three each in biological science,
physical science, general mathematics, geometry and measurement, and electives.
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Secondary school certification (7-12) general education requirements include 12 semester
hours in science and mathematics, including three each in biological science, physical
science, mathematics and electives.

Alternative Certification

As of 1986, persons may become certified through an alternate route. Requirements are
a bachelor's degree including 12 hours of education courses, at least a 51st percentile
score on the National Teachers Examination and passing scores on a first-year on-the-job
evaluation. To date, approximately 50 people, in all fields, have taken advantage of this
certification route.

Teacher Training

The state education agency is collaborating with teacher training colleges a...A
universities on special programs to upgrade the skills of mathematics teachers in the
state. The state is also participating in programs developed by the Southeast Educational
Improvement Lab to improve skills using a "trainer of trainers" model. Similar training
projects in the science field are being considered.

Staff Development Needs

The greatest staff development need among science teachers is content knowledge.
The greatest staff development need among mathematics teachers is mathematics
knowledge, among teachers not certified in but assigned to teach mathematics.

FUNDING

Mississippi is using Title II funds for tuition reimbursement for teachers to attend college
classes, for teacher inservice programs on subject-matter-specific topics, to send
teachers to state and national professional conferences and to purchase laboratory
equipment and materials. Exemplary projects include: model laboratories for
mathematics remediation, interactive television for teaching advanced classes, advanced
placement mathematics training and course offerings for teachers, and incentive
programs for teachers of gifted and tcilented students.

RECENT STATE REFORMS/NEW INITIATIVES

No recent reforms or new initiatives that affect science or mathematics instruction were
reported.

TRENDS AND ISSUES

The three biggest problems in improving science instruction in Mississippi are:

1. Recruiting teachers;
2. Updating razilities and textbooks; and
3. Increasing student enrollment in science.
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The State Mathematics Task Force in 1986 identified the following as the three biggest
problems in improving mathematics instruction:

1. The curriculum needs more emphasis on problem-solving and higher-cognitive skills;
2. Teacher certification requirements for mathematics at the elementary level need to
be more rigorous; and
3. There is a shortage of qualified teachers.
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MISSOURI

CURRICULUM

Curriculum Guides

In 1986-87, Core Competencies and Key Skills for Missouri students were developed by
committees of educators and administrators under the guidance of the Department of
Education. The Core Competencies and Key Skills list recommends learner outcomes in
science and mathematics for grades 2-13. A criterion-referenced test over the key skills
is required by law.

Higher Order Thinking Skills

The learner outcomes listed in the Core Competencies and Key Skills stress higher order
thinking skills in all asbas of science, mathematics, language arts and social studies. The
accompanying criterion-referenced test is designed to measure attainment of these
skills.

Time Requirements

The Department of Education strongly recommends that students in grades 1-8 spend at
least 150 minutes per week in each of the basic subject areas, including science and
mathematics. Students in grades 9-12 are required to receive 6,900 minutes annually of
science and mathematics instruction for two years. (This corresponds with the two
Carnegie units in both science and mathematics required for graduation.)

Graduation Requirements

Since 1983, the State Board in Missouri requires two units in science and two units in
mathematics to graduate. The College Preparatory Studies Certificate Program requires
three units of science a' three units of mathematics. Certificate candidates must earn
a minimum G.P.A. in the combined areas of English/language arts, science, mathematics
and social studies as calculated at the end of either the seventh or eighth semester of
high school and must score above the national averages on the ACT and SAT.

STUDENTS

Recognition and Awards

There are no strictly state-supported recognition programs for students in science or
mathematics. There are, however, local and regional science fairs sponsored by local
school districts, colleges and universities. Students may also participate in the Missouri
Junior Academy of Science, affiliated with and sponsored by the Missouri Academy of
Science, and the Science Olympiad, sponsored by the Penn Valley Community College and
the Missouri Department of Elementary and Secondary Education. The Missouri Council
of Teachers of Mathematics sponsors contests for elementary and secondary students.
The Council and professional engineers jointly sponsor and encourage Math Counts for
junior high students.
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Summer Institutes, Magnet and Residential Schools

Local monies and state desegregation funds financially support several special schools,
which are located in Kansas City and St. Louis, for students in grades 7-12 studying
science and mathematics. Students are selected through an application process.
Approximately 1,100 students are enrolled in these schools annually.

The state also supports the Missouri Scholars Academy held at the University of
Missouri-Columbia. Approximately 300 high school students are selected through a
competitive application process to participate in the six-week summer program. A full
spectrum of courses are offered, including several in the sciences and mathematics.
Specific course offerings vary from year to year.

Special Populations

The Scholars Academy and the Science Olympiad actively seek participation from
women, minorities and gifted students and all historically underserved groups.

STUDENT ASSESSMENT

Assess' Higher Order Thinking Skills

When the Missouri Mastery and Achievement Tests (MMATs) items were developed, the
writers were instructed to design items that would assess higher order thinking skills.
There has been a review by ,Jognitive psychologists indicating that a good portion of the
MMAT assesses higher level thinking.

Assessment Content

The Core Competencies and Key Skills served in the creation of MMAT. Items were
written specifically to assess the particular Key Skills.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Only state
results are made public.

State assessment results are intended to disclose trend data; however, schools are more
interested in objective mastery. State assessment results allow districts to determine to
what degrees their performance levels are similar to the state performance level. Trend
data has been developed for districts; however, using objective mastery information will
again prove more useful.

State assessment results are the most useful to state education policy makers. Strengths
and weaknesses, as they relate to the Key Skills, will provide policy makers with
information regarding the comparative status of Missouri students with a national
sample.

Subject Areas Assessed

During the four-year period from 1987 to 1990, a sampling of students in grades 3, 6, 8
and 10 will be tested in reading/language arts/English, mathematics, science and social
studies/civics.
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TEACHERS

Teacher Recruitment and Retention

The Missouri Prospective Teacher Loan Program provides up to $1,000 per year for three
years to undergraduates who receive teacher training in a critical shortage area. Loans
are forgiven or deferred for those who teach in one of these areas following graduation.
The state supports a summer institute to retrain elementary teachers to teach
mathematics in grades 7-9.

Teacher Shortages

There is presently no major shortage of science teachers. There is a shortage of
mathematics teachers on paper but not in the classroom. Even though teacher shortages
don't appear to be a major problem in Missouri, the state has taken steps to prevent such
shortages. For example, teacher salaries were improved drernsitinally with the
enactment of minimum salary legislation. Additionally, some colleges and univers'Aies
are upgrading teacher preparation programs. Both initiatives will make the tee..thing
profession more attractive and help to retain current teachers.

Certification Requirements

General requirements for elementary (grades 1-8) and middle school/junior high (grades
4-9) certification include one course in a physical or earth science and one course in a
biological science, with at least one of these courses having a laboratory component, and
a college-level mathematics course. Special elementary course requirements include
five semester nours of mathematics appropriate for the elementary level. Secondary
certification requirements for science include two semester hours in a physical or earth
science and two semester hours in a biological science, with at least one of these courses
having a laboratory component, and two semester hours of college-level mathematics.
Specific subject area requirements for secondary certification include 30 semester hours
of course work for mathematics, biology, chemistry, physics and earth science teachers.

Effective with the 1986-87 school year, new certificates must be renewed by completion
of a professional growth plan. Life certificates are no longer issued. Some universities
are moving to a fifth-year plan, but there is no state requirement for a fifth year at this
time.

Alternative Certification

Individuals with a bachelor's degree may obtain a teaching credential following a
transcript analysis providing they complete 24 semester hours of teacher education which
includes student teaching. Very few people have taken advantage of this certification
route since it was implemented.

Teacher Training

The state supports several activities to upgrade the skills of science and mathematics
teachers. First, the state provides continuing inservice opportunities at the district and
building level through Title II funds. Second, the state sponsors and holds several state-
level mathematics-science-technology conferences throughout each year. Third, the
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state assists districts in locating inservice providers in science and mathematics. In
addition, the state was scheduled to release an inservice package for elementary
mathematics by April 1, 1987.

Staff Development Needs

One of the greatest staff development needs among science teachers, especially at the
elementary level, is to upgrade content background and teacher skills, including more
emphasis on inquiry and process. Similarly, elementary teachers need stronger content
knowledge and a broader range of methodologies in mathematics.

FUNDING

Districts are using Title 11 entitlements fo" science and mathematics inservice training in
approximately equal proportions. Much of the activity is at the elementary level.
Additionally, through the Incentives for School Excellence, a comptitive grant program,
districts may receive funding for science programs.

RECENT STATE REFORMS/NEW INITIATIVES

The Excellence in Education Act of 1985 stresses science instruction. It is too early to
tell what the impact of the law will be, but preliminary findings indicate that elementary
science is beginnirz to receive the attention it so badly needs. The Core Competencies
and Key Skills Program has given direction to needed mathematics curriculum
adjustment, especially in grades 7-9. The use of calculators on the state tests beginning
at grade 7 is a great impetus to forward-looking change.

TRENDS AND ISSUES

The three biggest problems the state faces in improving science instruction are:
1. Upgrading teacher knowledge and teaching skills at the elementary level;
2. Infusing process and inquiry into the science curriculum at all levels; and
3. Acquiring additional funds targeted for science instruction.

The state is working in all of these problem areas. Progress is being made most
significantly in improving elementary science and emphasizing process and inquiry.

Problems in improving mathematics instruction include:

1. An arithmetic-driven curriculum;
2. Low expectations for student achievement; and
3. Poor mathematics preparation in elementary teacher training programs.

All of these issues are receiving attention at the state level.
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AONTANA

CURRICULUM

Curriculum Guides

Montana does not have state guidelines or requirements regarding curriculum for science
or mathematics.

Higher Order Thinking Skills

Montana is promoting the teaching of higher order thinking skills through state
conferences, regional workshops and district inservice programs.

Time Requirements

Grades 7, 8 and 9 are requir .,. to have 225 minutes per week of science instruction. It is
estimated that 30% of all 7th and 8th grade classes and 7% of all 9th grade classes
exceed these guidelines.

Graduation Requirements

The Montana Board of Education encourages schools to expand course offerings to meet
the increasingly specialized needs of students. The graduating class of 1988 must
complete a total of 18 units. The class of 1989 is required to complete one unit of a
laboratory science and two units of mathematics. Work study, cooperative work
experience and college-level courses taken during high school may be credited toward
meeting the statewide minimums. Local districts are required to adopt policies
addressing the needs of each student. These graduation requirements have not changed
since they were adoptea in 1970.

STUDENTS

Recognition and Awards

Several =grams exist that recognize outstanding student performance in science and
mathematics. These progr is include the Junior Scienre Academy (grades 10-12), the
U.S. Army Science Olympiad (grades 7-12), the Montana State University State Science
Fair (grades 7-12) and the University of Montana Science Scholar Program (grade 12). In
addition, the State Math Contest is held ,!unially in which approximately 5,000 students
in grades 7-12 participate. Local and regional awards are presented, and the highest
achieving girl and boy each receive college scholarships.

Summer Institutes, Magnet and Residential Schools

Currently, the state does not sponsor any special schools for students studying science or
mathematics. However, a magnet school for science students is under consideration.

Approximately 60 high school students are chosen to participate in summer institutes in
which a variety of Flience courses are offered. Selection is based on academic and
leadership skills. inere are no similar programs available to mathematics students.
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Special Populations

Expanding Your Horizons conferences, designed to make young women aware of the
career possibilities in technical areas, are held in 11 sites around the state each year.
'"he Native American Olympiad is held annually as well. Students of native American
descent are encouraged to participate in this science- and computer-focused program.

STUDENT ASSESSMENT

Montana discontinued its voluntary student assessment program in 1984. Since that time,
student testing decisions have been made at the local level.

TEACHERS

Teacher Recruitment and Retainment

There have been no recent initiatives implemented in Montana to attract or retain
science or mathematics teachers.

T. acher Shortages

Montana is not experiencing teacher shortages in science or mathematics.

Certification Requirements

Seven to 10 credits of science are required by teachers seeking elementary certification,
depending on the institution of higher education attended. One full year of mathematics
content (not lower than college entry level) plus one quarter of mathematics methods is
also required for elementary certification. Secondary certification requirements for
science, like elementary certification, vary by institution, but 60 credits is the most
common requirement. Secondary certification in mathematics typically requires the
equivalent of a mathematics major plus a mathematics methods course. No
middle/junior high school certification is available in Montana, nor does the state require
professional study beyond the initial four years for certification.

Alternative Certification

A provisional certificate, valid for three years, is available to people who have
completed at least 45 credits in an appropriate major and eight hours in professional
education and who agree to complete a teacher preparation program within three years.
Approximately 300 to 400 people have taken advantage of this certification route since it
was implemented; 15 to 20 of those people became certified in mathematics.

Tes- her Training

To upgrade the skills of science and mathematics teachers, the state education agency
provides extensive inservice programs on state, regional and local levels. The agency
also assists in sponsoring the Excellence for Montana Mathematics Education (EMME)
project for K-8 teachers and the Integrating Mathematics Programs, Computer
Technology (IMPACT) project for 7-12 teachers and Better Elementary Science Teaching
(BEST) project for K-8 teachers. All are National Science Foundation funded cooperative
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teacher enhancement programs involving MSTA, the Montana Council of Teachers of
Mathematics (MCTM), the university system and public and private schools.

Staff Development Needs

Critical staff development needs, as identified by the statewide needs assessment in
computer education, science and mathematics, include the following. At the elementary
level, there needs to be more specific science content workshops in earth science,
physical science and life science. In addition, elementary teachers need to understand
more fully the use of hands-on, inquiry and activity approaches to teaching science.
They also need to know how to use the computers and calculators as teaching tools in
science.

Needs among elementary teachers in terms of mathematics are similar. Elementary
teachers need more experience teaching problem-solving strategies and higher order
thinking skills in mathematics. They also need to learn an activity approach and the use
of manipulatives for mathematics instruction. Furthermore, elementary teachers need
more information on the use of calculators and computers, estimation skills, and current
trends in the mathematics curriculum.

Secondary science teachers need to learn how to use the computer as a science
measurement, recording and analysis tool. There also needs to be workshops concerning
science safety and specific science content.

Secondary mathematics teachers generally have the same needs as elementary
mathematics teachers. They need to know how to use computers and calculators in
teaching mathematics, how to teach problem-solving and higher order thinking skills in
mathematics and how to take an activity approach to teaching mathematics.

FUNDING

Districts are using Title II funds for various inservice programs for science and
mathematics teachers. In science, the most common inservice subjects are science
safety, problem solving, science content and computer interfacing.

No additional state monies targeted to science and mathematics instruction have been
made available to districts.

RECENT STATE REFORMS/NEW INITIATIVES

There have been no recent state reforms that have either promoted or hindered science
or mathematics instruction.

TRENDS AND ISSUES

The biggest problems Montana faces in improving science instruction include providing
teacher inservice to update content knowledge and teaching skills, increasing
communication between teachers, and increasing available funds. Problems faced in
improving mathematics instruction include upgrading teachers' skills, increasing teacher
awareness of new teaching methods, and integrating computers into the mathematics
curriculum.
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NEBRASKA

CURRICULUM

Curriculum Guides

Nebraska is a local control state; therefore, there are no state curriculum guides or
course frameworks for science or mathematics. However, Nebraska schools are required
to have curriculum guides for each subject area that outlines the basic content to be
presented to students.

Higher Order Thinking Skills

There has been a good deal of interest in higher order thinking skills in Nebraska's schools
this year. Several state-level workshops were made available to interested people, and a
number of districts are embarking upon some projects of their own.

Time Requirements

The state requires that schools offer the equivalent of four full-year courses in science
and four full-year courses in mathematics each year in grades 9-12. A typical class
would meet for 250 minutes per week.

Graduation Requirements

Effective in 1988, Nebraska law requires 200 credit hours for graduation with 80% of
those credit hours in the core curriculum as defined by the State Board of Education.
The core curriculum includes language arts, social studies, science, mathematics,
vocational education, fine arts, and physical fitness and health education.

STUDENTS

Recognition and Awards

The Nebraska Academy of Se,iwes sponsors two recognition programs for secondary
level students studying science. The Westinghouse Talent Search is for students in grades
9-12, and the Junior Academy of Science is for students in grades 7-12.

There are no recognition programs specifically for students studying mathematics.

Summer Institutes, Magnet and Residential Schools

The state does not support special schools (such as magnet or residential schools) or
summer institutes for students studying science or mathematics.

aial Populations

The state does not support special programs designed to increase the participation of
underserved populations.
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STUDENT ASSESSMENT

Student assessment activities are determined at the local level and, at this time, no
assessment data is collected at the state level. Although the state does not have a state
assessment process as such, the state does provide incentives and initiatives through
shared and cooperative activities that encourage schools to update and improve their
educational programs.

Additionally, all Nebraska schools are required to set a minimum acceptable performance
in reading, writing and computation and to continue working with all students until
mastery of these skills has been attained. The state provides an assessment battery that
schools may voluntarily use. This battery defines an acceptable performance level and
has assessment activities to determine mastery of the identified skills. Schools using this
battery are not required to report any scores to the state but rather are directed to use
this information to assure their constituents that every effort is being made to equip
their students with the essential learning skills.

TEACHERS

Teacher Recruitment and Retainment

Institutions of higher education may apply for student loans on the behalf of students
enrolled in science or mathematics education. Recipients must agree to teach in
Nebraska following graduation. The amount of the loan is $500/semester; for every
semester taught, $500 of the loan is forgiven.

Teacher Shortages

The state does not have a shortage of science teachers; however, there is a shortage of
mathematics teachers in some rural districts. Some small schools experience difficulty
finding perspective teachers who are willing to teach five preparations and assume
extracurricular responsibilities such as coaching.

Cert ifica don Require ments

To receive elementary certification (K-6), teachers must complete course work in all of
the subject areas normally found in elementary school curriculum, including natural
sciences and mathematics. Cour :e work in science methodology and mathematics
methodology must also be completed.

Middle grade certification (4-9) . ^quires 30 semester hours of course work plus the
minimum hours required in an area of specialization.

A Natural Science Endorsement at the secondary level (7 -1" requires a minimum of 56
semester hours of course work, including 15 semester hours in biology, 15 semester hours
in chemistry, 15 semester hours in physics and 6 semester hours in earth science. A
Biology Endorsement requires 24 semester hours of course work. A Chemistry
Endorsement requires 24 semester hours of course work, including inorganic chemistry,
organic chemistry and analytical chemistry. An Earth Science Endorsement requires 24
semester hours of course work, including meteorology, astronomy, oceanography,
paleontology, ulineralogy, structural geology, economic geology, petrology and
geomorphology. A Physical Science Endorsement requires 45 semester hours of course
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work, including 18 semester hours in chemistry, 18 semester hours in physics and 9
semester hours in earth science. A Physics Endorsement requires 24 semester hours in
physics.

A Mathematics Endorsement at the secondary level requires 30 semester hours of course
work with demonstrated knowledge in college algebra, trigonometry, analytic geometry,
calculus, abstract algebra, college geometry, computer concepts and applications,
statistics and probabilities.

Nebraska does not require an additional year or a fifth year of professional education
beyond the initial four years to become certified.

Alternative Certification

Students holding at least a bachelor's degree and who have passeu the required tests may
receive an emergency certificate upon the request of a local district with a teacher
shortage. Lateral entry has been proposed but is not yet available.

Teacher Training

The state is encouraging teachers at all levels to upgrade their mathematics content
skills.

Staff Development Needs

Science teachers in the state with Natural Science Endorsements need more course work
in the physical science content area to make them feel more comfortable in subject area
knowledge and methods. Likewise, mathematics teachers need to increase their
mathematics content background. They also need more training in incorporating the use
of calculators and computers in mathematics curricula.

FUNDING

Districts are using Title II funds for teacher inservice programs in subject area content,
teacher retraining and teachers' travel expenses to professional meetiro No additional
state monies have been allocated to districts for the improvement of s lience or
mathematics instruction.

RECENT STATE REFORMS/NEW INITIATIVES

There are no recent state reforms that have promoted or hindered science or
mathematics instruction.

TRENDS AND ISSUES

The three biggest problems Nebraska faces in improving science instruction are:

1. Increasing elementary school teachers' science competency;
2. Upgrading instructional technology available to teachers and students; and
3. Developing courses for nonacademic oriented science students.
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The biggest problem the state faces in improving mathematics instruction is to integrate
effectively new instructional technology into the mathematics curriculum.
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NEVADA

CURRICULUM

Curriculum Guides

Nevada educators, under the direction of the state education agency, developed a
required course of study for science and mathematics. The courses of study
corresponding to grades K-6 were last revised in 1984. Revisions were recently
completed for grades 7-12.

Higher Order Thinking Skills

There has been no recent effort by the state to emphasize the teaching of higher order
thinking skills in science. However, the Department of Education is offering problem-
solving workshops for K-6 mathematics teachers.

Time Requirements

The state recommends that students in grades 1-3 receive 90 minutes of special
instruction per week. Two hundred minutes per week are recommended for grades 4-6,
and 250-300 minutes are recommended for grades 7-12.

There are no time recommendations for mathematics instruction.

Graduation Requirements

In November 1986, the Nevada State Board of Education increased high school graduation
requirements (beginning with the freshman class of 1988) to two years of science and two
years of mathematics. Demonstrated computer competency or one-half year of
computer science is required. A competency examination is ,squired in mathematics
prior to graduation; no diploma will be awarded until passage. No changes to these
requirements are being proposed.

STUDENTS

Recognition and Awards

There are no recognition programs for students in science or mathematics at the state
level. However, Nevada does participate in various scholarship programs and the West
Virginia National Youth Science Camp.

Summer Institutes, Magnet and Residential Schools

Nevada does not support magnet or residential schools for students studying science or
mathematics. Nor does the state support summer institutes for students especially
interested in these subjects.
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Special Populations

Currently, there are no programs that serve under:epresented students in science at the
state level, but the state education agency does encourage local districts to sponsor such
programs.

Sections of computer workshops for teachers include discussions of equity in computer
use and awareness of special problems of women and minorities. The state has also
conducted "Odds on You," mathematics workshops for young women to encourage
consideration of taking advanced mathematics classes and entering mathematics careers.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The most recent revision of the state's test objectives incorporated more higher order
thinking skills. For example, more multistep mathematics problems have been added to
the test as well as inferential and critical-level reading problems.

Assessment Content

The existing state-level tests do not have well-established links with the required courses
of study. However, a complete revision of the testing program, with this link as one of
its major goals, is beint, planned.

Assessment Reporting

The state reports assessment results for students, schools and districts. Results for
districts and schools are made public.

In the past, assessment results have been used at the school and district levels primarily
for individual student remediation and as a graduation requirement. In the future, they
will be used to guide instruction on a broader basis and to direct curriculum
development. State education policy makers use assessment results to evaluate the
state's education status.

Subject Areas Assessed

During the 1987 school year, every student in grades 3, 6, 9 and 11 will be tested in
mathematics, writing and reading skills. This testing schedule will remain the same
through 1990.

TEACHERS

Teacher Recruitment and Retention

Nevada has not implemented any recent initiatives designed to attract or retain science
or mathematics teachers.
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Teacher Shortages

The state is experiencing teacher shortages in science and mathematics. Many science
classes are taught by teachers with only minor qualifications. Likewise, many school
districts are staffing mathematics programs with teachers who are minimally qualified
(mathematics minors).

Certification Requirements

There are no requirements in terms of the amount of training people must have in
science or mathematics to become certified in elementary education. Secondary
certification in science requires either a major (36 semester hours) or a minor in
science. Secondary certification in mathematics also requires either a major (30
semester hours) or a minor (16 semester hours) in mathematics. No certification is
available specifically for the middle/junior high school levels.

Alternative Certification

Emergency certificates may be issued to underqualified persons by the State
Superintendent if a school district cannot fir1 a qualified teacher to fill the vacant
position. Approximately 20 persons per year are on an exceptions list to teach science
with an emergency certificate.

Teacher Training

The state education agency offers workshops to elementary teachers to upgrade their
science and mathematics skills. No workshops are provided to secondary-level teachers.

Staff Development Needs

Teachers of grades K-12 need to update their science and mathematics content and
problem-solving skills.

FUNDING

Districts are using Title II funds for elementary science and mathematics workshops.

No additional state monies targeted to science or mathematics instruction have been
made available to districts.

RECENT STATE REFORMS/NEW INITIATIVES

There has been no recent legislation that has affected science or mathematics
instruction.

TRENDS AND ISSUES

Before science instruction can be improved in Nevada, science education needs to
become a high priority. The state also needs to recruit more qualified teachers.
Furthermore, the rule that allows the one science credit required for graduation to be
filled by taking vocational courses must be repealed.
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NEW HAMPSHIRE

CURRICULUM

Curriculum Guides

New Hampshire Standards for Approval, developed by the state education agency and a
committee of educators, cover all curricular areas and include required objectives for
science and mathematics programs. Secondary course outlines are available and are
recommended for use by districts (a new course outline for computer education is now
available). The standards for grades 1-8 were last revised in 1987; the standards for
grades 9-12 were revised in 1984.

Higher Order Thinking Skills

No particular effort to emphasize higher order thinking skills was reported.

Time Requirements

The state recommends 150 minutes per week of science instruction for grades 1-3, 158
minutes per week of science instruction for grades 4-6, 200-250 minutes per week for
grades 7 and 8 and 250 minutes per week for grades 9-12. Thirty percent of 5th and 6th
grade classes, 40% of 7th and 8th grade classes and 100% of secondary science classes
meet or exceed these guidelines. State time recommendations for mathematics
instruction are 200 minutes per week in grades 1-3, 250 minutes per week in grades 4-6,
250-300 minutes per week in grades 7-8 and 250 minutes per week in grades 9-12.

Graduation Requirements

Beginning with the class of 1989, one-half unit of computer education, two units of
mathematics and 2 units of science will be required to graduate from New Hampshire
high schools. New Hampshire does not require a competency examination prior to high
school graduation. The State Board provides guidance on the content of the program of
studies and requires all students to complete successfully all units of credit to graduate.

STUDENTS

Recognition and Awards

Students in New Hampshire participate in various national programs such as the West
Virginia National Youth Science Camp and the U.S. Department of Energy Summer
Honors Programs.

No mathematics recognition programs are reported.

Summer Institutes, Magnet and Residential Schools

State support for special schools is under consideration in New Hampshire.
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Special Po uplatAns

A number of workshops for teachers have been funded in this area using funds provided
by Title II and the Governor's Initiatives for Excellence in Education. In addition,
EQUALS workshops, which address the issue of women in mathematics, are sponsored on
a regular basis.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

There is no formal approach to higher order thinking skills on the state level; however,
some local school districts are experimenting with the idea.

Assessment Content

Curriculum guides are developed locally in New Hampshire. State curriculum consultants
review test results with local staff to help coordinate local curriculum guides with
assessment content.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Results
are also made public.

Assessment results are intended to be used by schools for local program evaluation and
for curriculum review and improvement. Districts are expected to use results for local
curriculum review and development and for sharing information among schools. State
education policy makers are intended to use results for curriculum development and
improvement of instruction as well Jome limited comparisons among districts.

Subjects Assessed

Students in grades 4, 8 and 10 are assessed annually in mathematics, reading, writing,
social studies, language arts and science.

TEACHERS

Teacher Recruitment and Retention

No recent recruitment efforts were reported.

Teacher Shortages

There is a shortage of physical science and earth science teachers in New Hampshire.
These disciplines have been identified as teacher shortage areas under the critical
shortage staffing clause of the New Hampshire Certification regulations. As a result,
individuals who are not fully certified may be hired and placed on individualized teacher
certification plans. Title II monies support training in these areas.

Shortages of mathematics teachers are reported and are being addressed through
emergency provisions that allow teachers out-of-field to teach mathematics while

NEW HAMPSHIRE - 160

142



completing certification requirements. Title II monies are used to fund sum.ner
institutes, courses and workshops for noncertified staff.

Certification Requirements

New Hampshire uses an approved program format for teacher certification. Generally a
minimum of one content course in science is required and the state recommends two
content courses.

Middle school certification in science is available; it is competency based. Generally, 12
science courses would be necessary to cover the survey requirements in the earth,
biological and physical sciences with indepth preparation in one of these. The approved
program system for middle school certification in mathematics requires competencies in
foundations, algebra, geometry, analysis, probability and statistics, computer
programming and applications. Six to seven courses are usually sufficient to cover these
topics.

Secondary certification in science is competency based with specific certification in
biology, earth science, physical science, chemistry and physics. Usually 10 to 12 content
courses are necessary for certification in each of these areas. Secondary certification in
mathematics under the approved program system essentially requires an undergraduate
major in mathematics. Most of the colleges require 10 to 11 content courses.

Alternative Certification

People with a bachelor's degree and teaching experience who have not completed an
approved teacher education program may become certified after passing a subject area
written and oral examination.

Current teachers may also become recertified in an area of critical need through a
similar internship program which includes support from a mentor teacher. In addition,
qualified candidates may become certified to teach science or mathematics through an
Individualized Professional Development Plan. In science, approximately 60 individuals
are currently teaching under approved plans.

Teacher Training

The state education agency, in cooperation with the New Hampshire Science Teachers
Association, provides summer institutes, workshops and courses in all science disciplines
and at all grade levels. Workshops are also provided for mathematics teachers.

Staff Development Needs

There is a critical need for preparing elementary teachers in the area of science. At the
junior high and high school levels, teachers need assistance in expanding science to
include science, technology and society concerns and to provide alternative courses to
meet the needs of all students.

The greatest staff development need among mathematics teachers is content courses,
especially courses in geometry and algebra.

NEW HAMPSHIRE - 161

1,.."1,`",



FUNDING

Title II funds are used to support courses, workshops, conference attendance, and
underwriting summer and acatemic-year study by noncertified teachers and to update
the skills of certified staff.

Monies available under the Governor's Initiatives for Excellence in Education have
supported the incorporation of new teaching technologies in science instruction.

RECENT STATE REFORMS/NEW INITIATIVES

No recent initiatives were reported that have affected science or mathematics
instruction.

TRENDS AND ISSUES

The three biggest problems New Hampshire faces in improving science instruct° are:

1. Need for expansion of science instruction in grades K-6; .

2. Need for expansion of science instruction in grades 7-12 to meet the needs of all
students; and
3. Ensuring that all science teachers are qualified for their teaching assignments.

The three biggest problems the state faces in improving mathematics instruction are:

1. Assuring that all who teach mathematics are qualified;
2. Effeeing better articulation between school and college programs; and
3. D "mining how best to use the technology now available to improve
teaco....ig/learning (e.g., how to use graph packages; integrate the geometric supposer into
instruction; other computer uses).
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NEW JERSEY

CURRICULTTM

Curriculum Guides

The New Jersey state education agency has developed recommended curriculum
guidelines in science and mathematics for grades K-6 to be used as benchmarks for local
program devalopment. These guides were revised in 1986. In ad 'ition, a mathematics
skills array, developed by a committee of educators, parents, industry and university
representatives, is recommended for inclusion in grades 7-9. These skills are tested at
grade 9 as part of the High School Proficiency Test (HSPT). Passing this test is one of
the high school graduation requirements.

Higher Oder Thinking Skills

Problem solving isone of the seven clusters of skills tested on the mathematics portion
of the HSPT. Higher order thinking skills are also tested in reading and writing. In
addition, the geometry cluster contains mu', istep, complex test items.

Time Requirements

There are no state regulations on the quantity of time spent on science instruction and
mathematics instruction at the elementary grade levels. Generally, students are exposed
to five periods of science and mathematics per week; however, the length of each period
varies with each district. In the high school there must be a minimum of 40 mini "es of
instruction daily for each year of science and mathematics required.

Graduation Requirements

(Note: New Jersey does not use Carnegie units.) New Jersey high schools require two
credit years of computation and one credit year of natural or physical science. Effective
in 1989, two units of science are required for high school graduation. Additional changes
include a third year of mathematics for the 1990 freshman class. All diplomas must be
state endorsed and issued only if both the statewide HSPT and state and district
minimum curriculum requirements are met. Those who do not pass the proficiency tests
do not receive a diploma.

STUDENTS

Recognition and Awards

Recognition and award programs in New Jersey include a State Science Day, SEER
Science Fairs, Governor's Science Camp, National Department of Energy Student Science
Camps and the Governor's Science Academy (Advanced Summer Study). Professional
organizations sponsor special programs in mathematics.

Summer Institutes, Magnet and Residential Schools

In 1984, a Governor's School of Science and Technology opened. These schools are
attended by the pool of "best" acadt_MiC students in a specific content area.
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Special Populations

Special programs to increase the participation of women, minorities and gifted students
are sponsored by New Jersey's urban school districts, through the Science Research
Program and by the Office of Equal Educational Opportunity, usually in cooperation with
state universities and post-high school education institutions.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The new HSPT is a more rigorous assessment of basic skills than the former minimvin
competency test. For example, the reading test emphasizes inferential comprehension,
mathematics emphasizes problem solving and writing includes an essay.

Assessment Content

There are no state-mandated curriculum guides in New Jersey. The skills array of the
HSPT serves as a guideline to local curriculum development. For example, all tested
skills should be included for mastery in a district X-9 curriculum.

Ansessment Reporting

Assessment results are reported for the state, districts, schools and students. Results for
the state, districts and schools are made public.

Assessment results are intended to be used by schools and districts to identify students
lacking proficiency, to provide rem ediation and to 7rovide information on program
strengths and weaknesses. The HSPT is a graduation requirement. State education
policy makers will use the passing rates to identify districts in greatest need of
assistance and to generate $150 million in compensatory aid.

Subjects Assessed

Students in grade 9 afe assessed in reading, mathematics and writing by the state's
HSPT. All other grades are assessed annually in reading, mathematics and writing by
locally selected state approved commercial standardized tests.

TEACHERS

Teaches Recruitment and Retention

in addition to a minimal new teacher salary, New Jersey is working to recruit and retain
teachers through a Dissemination Site Program at Trenton State College with the support
of the Department of Higher Education. Additionally, Rutgers University and the
Department of Higher Education offer a first-year Teacher Support Program for all new
science and mathematics teachers in the state.
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Teacher Shortages

No teacher shortages are reported in science, but shortages are reported in mathematics,
predominantly in the urban areas. These are being addressed through tue teacher
retraining program and the Commissioner's Alternate Routes Certification programs.

Certification Requirements

New Jersey is in the process of revising certification requirements, but as of this writing,
science and mathematics credential requirements for elementary certification are
determined by the college or university's program, No middle school/junior high school
certification is available in the state. Training to teach secondary school science or
mathematics is dependent upon the college or university program (typically, 24 credit
hours are required for a specific content area in science, and 30 hours are needed for
comprehensive science).

Alternative Certification

In September 19111, tne State Board of Education adopted revised certification
regulations that provide an alternate route to certification for applicants who have not
completed education courses or student teachirn. Applicants must have a bachelor's
degree from an accredited institution, an acadf mic major in the appropriate teaching
field and must pass the National Teachers EXamniation. Upon successful completion of a
one-year provisional teacher program, an applicant in the alternate route to certifica'',on
program will be eligible for a regular certificate. 'le alternate route to certification
allows districts to hire qualified applicants who are knowledgeable in the subject matter
of the teaching field. Under current regulations, district training programs are offered
for all instructional areas except special education, bilingual/ESL education and vocation
education. Certificates are issued in subject fields (K-12), elementary education (K-3)
and nursery education (N-K).

Teacher Training

The state education agency is working to upgrade the skills of science teachers through
training, seminars and programs. For example, state-supported summer institutes for
teachers of mathematics are being provided at three regional curriculum centers. The
statewide New Jersey Algebra Project focuses on algebra instruction and teacher
training. Each year the State Department of Education hosts a series of training
workshops for elementary teachers of science.

Staff Development Needs

The greatest staff development need of science teachers is process skill training. In
mathematics, methods and content defic'encies have been identified by administrators
and supervisors. Skill in teaching problem solving, understanding number systems and use
of manipulative materiels is needed.

FUNDING

Districts are using Title II funds for teacher training, and some cooperatively pool their
funds for workshops. About 20% of the districts were approved for waivers to address
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"other than" science or mathematics instruction. Additional state monies have been
made available for teacher training and remedial student assistance !ii science and
mathematics.

RECENT STATE REFORMS/NEW INITIATIVES

Recent reforms and initiatives include: an Elementary Science Initiative, statewide
science needs assessment, an increase in the mathematics requirements for graduation,
the institution of HSPT graduation test, a state focus on curriculum and instructional
guidelines, and development of teacher resources focused on the mathematics skills
identified in the skills array.

TRENDS AND ISSUES

The three biggest problems New Jersey faces in improving science instruction are:

1. Training of elementary teachers;
2. Adopting an additional one-yes: service requirement; and
3. Training of science supervisors.

The biggest problems in improving mathematics instruction are:

1. Training and retraining mathematics teachers;
2. Classroom instruction to emphasize HSPT skills; and
3. Retraining potential drop-out students through alternate student programs.
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NEW MEXICO

CURRICULUM

Curriculum Guides

New Mexico has a set of learner outcomes for all subjects including science and
mathematics, that contain essential competencies for grades 1-8 and high school exit
level competencies for grades 9-12. The outcomes were developed by an advisory
committee, a State Department of Education in-house committee and teachers. High
school students must pass a test on the exit level competencies to receive a diploma; the
essential competencies (1-8) are not currently required to be tested. The exit level
competencies were last revised in July, 1983. The essential competencies that are
required for grades 3 ,5 and 8 were revised in March 1985 and were again revised in
March 1987 for grades 1-8.

Higher Order Thinking Skills

The state emphasizes high order thinking skills in several ways. Problem-solving and
process skills are integrated into the essential and exit level competencies. State
Department of Education specialists are developing workshops on critical thinking
skills. The state is also adopting mathematics textbooks that emphasize problem solving.

Time Requirements

Stuc its in grades 4-6 must receive at least four hours of science instruction per week.
When 6th grade is part of a middle school, one science class per day 'q required. Science
is optional for 7th grade students, but 8th grade students must re( science
instruction for one class period per day. Students in grades 9-12 t... , required for
graduation to take two science courses, one of which must include laboratory experience.

Three hundred minutes per week of mathematics instruction is required in grader 1-6.
Students in grades 7 and 8 must receive mathematics instruction for at least one hour per
day. Students in grades 9-12 must take at least three years of mathematics to graduate.

Graduation Requirements

Schools in New Mexico are required to prepare an individual program of study for each
student at the end of the 8th grade. Since September 1986, students have been required
to take two units of science, *Jae with a laboratory component, and three units of
mathematics to graduate from high school. Only selected electives count toward
graduation requirements. These include science, mathematics and computer science.
Local districts may have alternative graduation requirements but they must address the
competencies required by the state board. Beginning with the class of 1990, passage of a
competency test is required prior to graduation. Exemption from the hip school
proficiency examination shall be determined by the Educational Appraisal and Review
Committee. Those exempted from the proficiency examination who otherwise complete
the course of study are entitled to a regular diploma or certificate of completion without
mention of the proficiency endorsement. No changes in these requirements are being
proposed.
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STUDENTS

Recognition and Awards

There are no recognition programs for students in science or mathematics at the state
level. However, there are local, regional and state science fairs that are voluntary, as
are the Science Olympiad and Junior Academy of Science. Agencies outside New Mexico
(e.g., West Virginia, the Department of Energy and the National Institute of Health) also
support student recognition programs. In mathematics, there are local and state levels
of competition for junior high and senior high school students. These are sponsored by
private engineering firms, state universities and professional organizations.

Summer Institutes, Magnet and Residential Schools

New Mexico does not have special schools or summer institutes for students studying
science or mathematics; the legislature cut these programs from the budget in 1986.

Special Populations

The .,tale does not support special programs for underserved and underrepresented
group.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The state does not specifically assess higher order thinking skills.

Assessment Content

In grades 3, 5 and 8, a state-developed supplement to the Comprehensive Test of Basic
Skills is available to assess the essential competencies. Future plans call for a
customized test in grades 3, 5 and 8 with embedded norm-referenced items.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Results for
the state and districts are made public.

Student achievement information gathered by CTBS/PACE for grades 3, 5 and 8 should
be used by schools to monitor student progress and program strengths and weaknesses.
For grades 1 and 2, reading assessment results should be used by schools to monitor
achievement and to cle.termine where remediation is necessary. For grades 4 and 6,
writing assessment results should be used by schools to determine where diagnostic
remediation is needed, Assessment results in grade 10 should be used as a basis for
graduation. Districts should use student assessment results to evaluate curriculum and to
monitor student and school progress. State education policy makers should use
assessment results to monitor overall student progress, to inform the public of the status
of student achievement and to add to the state's data base for accreditation decisions.
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Subject Areas Assessed

In 1987, every student in grades 3, 5, 8 and 10 will be tested in reading, language arts,
mathematics, science and social studies. The state's assessment program will be
expanded in the years 1988 to 1990. During that time, students in grades 1, 2, 3, 5, 8 and
10 will be tested in reading; students in grades 3, 5, 8 and 10 will be tested in social
studies, mathematics, language arts and science; and students in grades 4, 6 and 10 will
be tested in writing.

TEACHERS

Teacher Recruitment and Retention

On June 27, 1986, the State Board of Education adopted an Alternative Licensure
Program for distinguished scholars who have not completed teacher preparation
programs. The State Superintendent of Public Instruction may grant a renewable, one-
year license to such persons if it is requesteu by a local school board or the governing
authority of a private school. People recommended for the distinguished scholar program
must successfully complete the National Teachers Examination Core Battery and any
required NTE Specialty Area Test. The superintendent of the employing school must
outline the qualifications and related experience of the recommended person and how the
instructional program will benefit from both, describe the support to be provided and
describe the evaluation process that will be utilized.

Teacher Shortages

The state does not currently have a shortage of science teachers but does have a
shortage of mathematics teachers. Since there tends to be vacancies for mathematics
teachers and coaches each year, more and more districts give a priority to
mathematics/coaching applicants over better qualified mathematics teachers who do not
coach. Usually, mathematics teachers/coaches only teach lower level classes. Thus,
state is experiencing a shortage of higher level mathematics teachers.

Certification Requirements

Three semester hours of mathematics are required for elementary certification; science
is optional. Secondary certification in science and mathematics both require 24 semester
hour-, of course work in the appropriate subject area.

The state does not have a certification requirement for professional teacher education
experience beyond the initial four years.

Alternative Certification

The Alternative Licensure program described above is available for all subject areas. In
1986, approximately 10 people used this alternate route to become certified in
mathematics.

In addition, an intern program in the Santa Fe School District in cooperation with St.
John's College and the University of New Mexico trains people with degrees in education,
assigns them to teach in pairs (at half pay) and after two years plus a one-year
internship, grants them regular certification.
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Teacher Training

To upgrade the skills of mathematics teachers, the state, in cooperation with state
colleges and universities, sponsors workshops on mathematics curriculum topics and
summer institutes on mathematics.

Staff Developement Needs

Science teachers need to learn about current scientific innovations and findings and the
impact they have on society. Teachers also need to learn new classroom teaching
strategies. Furthermore, there needs to be more interaction of science teachers with
their peers and other members of the profession.

Elementary teachers especially need more mathematics training.

FUNDING

Districts are using Title II funds for training teachers in uses of science and mathematics
computer software, hands-on (manipulatives) methods of teaching science and
mathematics, instructional materials and curriculum development. No additional state
monies targeted to science or mathematics instruction have been made available to
districts.

RECENT STATE REFORMS/NEW INITIATIVES

There is a change fron endorsements in specific science areas to only a broad science
endorsement. Many science teachers are concerned about how little science one needs
for the endorsement.

The new three-year graduation requirement in mathematics has promoted mathematics
instruction.

TRENDS AND ISSUES

The barriers New Mexico faces in improving science instruction include lack of time for
science at the elementary level, lack of safety in the laboratory including the storage
and disposal of hazardous materials, and uncertainty about licensure programs for
science teachers.

The state is holding annual safety seminars and conducting onsite visits as requested by
schools to reduce the hazards of unwanted, unneeded and outdated chemicals and to
provide information to teachers to help them establish safety programs in their schools.

The problems the state faces in improving mathematics instruction include lack of money
for education, lack of training in mathematics curriculum and in current teaching
metheus and low priority given to mathematics instruction.
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NEW YORK

CURRICULUM

Curriculum Guides

The New York science and mathematics syllabi and guides were developed by the state
education agency with the assistance of an advisory committee and a team of writers.
The syllabi and guides are recommended for use by local districts.

Higher Order Thinking Skills

Higher order thinking skills concepts are incorporated into the state science and
mathematics syllabi at all grade levels. In addition, a publication entitled Creative
Problem Solving is available and designed for use by mathematics teachers in grades K-
9. A problem-solving publication in mathematics for high schools is currently being
developed.

Time Requirements

The state recommends that 5th and 6th grade students spend 10% of the school day, or
165 minutes per week, on science. An estimated 40% of 5th grade classes and 60% of 6th
grade classes exceed the guidelines. In grades 7-9, 180 minutes of science instruction are
required. Because most classes are at least 40 minutes long, virtually all classes exceed
the requirement.

The state recommends a minimum of 180 minutes per week of mathematics instruction in
grades 7-12.

Graduation Requirements

Students entering 9th grade in 1985 or later in New York must earn two units each in
both science and mathematics for either the local diploma or the Regents' Diploma.
They must also take two sequences for the Regents' Diploma. Science and mathematics
are two of the choices for sequences. Requirements for a local diploma differ in testing
requirements. Competence in basic skills is required and is measured by passage of the
Regents' Competency Tests or examinations in science and mathematics. Remediation is
provided if needed. Regents' Diploma candidates must pass the Regents' Examinations in
science and mathematics.

STUDENTS

Recognition and Awards

The Science Olympiad is a state-sponsored recognition program. State students also
participate at the national level in the National Youth Science Camp, Department of
Energy High School Student Programs and the NIH Centennial Scholars Program. The
New York State Energy Research and Development Authority sponsors an Energy
Research and Design Competition, and the Science Teachers Association of New York
State sponsors a Science Congress.
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There are no state-sponsored mathematics recognition programs. There are regional,
state-wide and national mathematics contests and fairs sponsored by schools, commercial
groups and the Atlantic Coast Math League. Most are at the junior and senior high
school levels. The Mathematics Olympiads for elementary schools involves several
written tests and is sponsored by a Long Island group.

Summer Institutes, Magnet and Residential Schools

Local districts may establish special programs for gifted middle school students in
science using funds disbursed under the state aid formula. Special legislative grants for
gifted programs are also offered each year. While the state does not offer magnet school
funding for science, planning grants are available to districts wishing to apply for federal
funding.

There are many special schools initiated locally, with students selected according to test
scores and teacher recommendation. Some examples are the Stuyvesant High School and
Bronx High School of Science in New York City, the Buffalo Honor School and a Buffalo
mathematics-science school being developed based on the Stuyvesar.' High School model.

Special Populations

The New York State Department of Education has a suggested listing of sources of
materials about women, Native Americans and other minorities. The state education
agency also established a Commissioner's Advisory Council on Excellence and Equity in
Math and Science, and conducts equity workshops around the state.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Questions measuring higher order thinking skills are included in all tests.

Assessment Content

State curriculum guides for all subjects tested are available. Test blueprints link tests to
curriculum.

Assessment Reporting

The state reports assessment results for schools and districts. Results for schools and
districts are made public.

Assessment results are intended to be used to drive school improvement efforts, and for
districts to provide a measure of school and district accountability. State education
policy makers use the results for state accountability, planning, resource allocations, etc.

Subject Areas Assessed

New York students are assessed annually as follows:

Mathematics grades 3, 6, 9-12
Reading grades 3, 6, 8, 11
Writing grades 5, 8, 11
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Social Studies currently 11th grade only; grades 6, 8 and 10 planned
Language Arts grade 11
Science currently grades 9-12 only; grade 6 is planned
Foreign Languages grade 11
Occupational Subjects grades 9-12

TEACHERS

Teacher Recruitment and Retention

In 1987, several million dollars were allocated for forgivable loans for graduate and
undergraduate students training to become certified in areas of critical shortages.

Teacher Shortages

Shortages of science and mathematics teachers are reported primarily in large urban
areas. Many of the Title II higher education programs are aimed at retraining teachers
for science and mathematics, and state scholarships for teacher training may alleviate
shortages.

Certification Requirements

Provisional Upper Elementary and Academic Subject in Early Secondary certificates
require 36 semester hours in general science or 18 semester hours in mathematics.
Provisional certificates for teaching academic subjects at the secondary level require 36
semester hours of science or 24 semester hours of mathematics (including college-level
calculus). A master's degree is required for permanent certification. Provisional
certificate requirements for mathematics may be increased from 24 semester hours to 36
semester hours and the Early Secondary Certification may be eliminated.

Alternative Certification

Inc viduals with a bachelor's degree who have passed the NTE and a transcript review
(conducted by the State Board of Education) may receive certification. Additional
course work may be recommended based on the transcript review. A one-year paid
position in an approved school may substitute for student teaching. More than 20% of
the state's certified teachers have taken advantage of this certification route.

Teacher Training

To upgrade the skills of science and mathematics teachers, the state education agency
presents workshops and offers inservice programs. Federal funds for special programs
through colleges and universities are available, and the state education agency developed
extensive guides and booklets on various topics, such as probability, problem solving,
computers, manipulations, etc. Also, the Teacher Summer Business Training and
Employment Program provides a portion of salary reimbursement for teachers employed
by business and industry during the summer. Four million dollars is allocated to the
program. Teachers must be in science, mathematics, computers or occupational
education fields.
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Staff Development Needs

Elementary teachers need to know how to implement the state's elementary science
syllabus. They specifically need training in science content hands-on activities and
problem solving. Classroom management of materials and time and integration of
science with other subjects need to be stressed.

The greatest staff development needs among mathematics teachers are making problem
solving an integral part of all lessons and, for teachers beyond grade 3, using mani-
pulatives and hands-on activities.

FUNDING

Title II funds primarily are used for inservice programs in science, mathematics and
foreign languages.

Additional state monies are indirectly available for mathematics instruction schools
scoring below statewide reference points on 3rd grade, 6th grade and high school
competency tests in reading, writing and mathematics are targeted for special work.

RECENT STATE REFORMS/NEW INITIATIVES

Recent state reforms that have promoted science and mathematics instruction include an
increase in the science and mathematics high school graduation requirements to two
years each, and college preparatory courses are required for the Regents' diploma.
Revision of the high school curriculum has also resulted in increased retention of
teachers of grades 3 and 4. Another requirement to provide accelerated high school
subjects to 8th grade students who are ready has also promoted science and mathematics.

TRENDS AND ISSUES

The three biggest problems the state faces in improving science instruction are:

1. Sufficient resources must be provided to improve elementary science. The state
needs to train enough mentors (turn-keys) to effectively reach 80,000 elementary
classroom teachers. This would require indepth, long-term training for mentors and
indepth, long-term technical assistance to teachers and administrators;
2. Science programs at the middle junior high school level must be strengthened. The
state needs to ensure that science courses are developmentally appropriate for the
students at this level. Courses must be concrete and contain hands-on activities that are
related to the real world and able to prepare students to be effective problem solvers;
and
3. Massive amounts of technical assistance in science is needed by those schools in New
York state (approximately 500) identified as its lowest-performing schools. While across-
the-board school improvement efforts are underway, specific assistance is needed in
science. This is an equity issue also, since the students in these schools tend to be poor
and/or minority.
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The three biggest problems New York faces in improving mathematics instruction are:

1. Getting students interested in teaching careers;
2. Promoting the importance of teaching for more than a test and moving from
management programs to address more difficult behavioral objectives; and
3. Soliciting wider teacher participation in professional conferences and inservice
courses.
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NORTH CAROLINA

CURRICULUM

Curriculum Guides

North Carolina's curriculum guides for all subjects outline a broad education plan and a
standard course of study. The state education agency, with the assistance of classroom
teachers, superintendents and university personnel, developed the Competency Based
Curriculum Program in 1984-85. Included are goals, objectives and measures for each
subject in grades K-12. State-supported schools are required to use the guides.

Higher Order Thinking Skills

Higher order thinking skills have always been emphasized in science in North Carolina
while problem solving has been a major emphasis in mathematics in the past few years.
A section of the Q.:,:^gtency Based Curriculum focuses on thinking skills, and additional
guides addressing highe ::der skills are being developed. A four-day institute was
recently held in Raleigh on higher order thinking skills and was attended by educators
from each of the state's educational regions, who then held workshops themselves.

Time Requirements

North Carolina students in grades K-5 are likely to spend approximately 20-30 minutes
per day on science instruction; students in grades 6-8 spend approximately 45 minutes per
day in science classes; 9th through 12th graders spend approximately 55 minutes per day
on science instruction. Because class times are scheduled, few schools exceed the
guidelines. There are, however, no specified state requirements regarding the amount of
time to be spent on science or mathematics.

Students in grades K-8 receive approximately 45 minutes per day of mathematics
instruction and stwl.nts in grades 9-12 receive approximately 55 minutes per day of
mathematics instruction,

Graduation Requirements

Starting with the graduating class of 1987, the State Board of Education in North
Carolina requires two units in science (one life science and one physical science) and two
units of mathematics. Passage of a competency test in mathematics, reading and writing
is required by state law for graduation. The test is administered to 10th graders;
remediation is provided and testing opportunities exist through the 12th grade. Beginning
with the class of 1988, entrance into North Carolina's public university system will
rewire three units of science and three units of mathematics, thereby providing a de
facto requirement for college-bound students.
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STUDENTS

Recognition and Awards

North Carolina offers state and regional science fairs and the North Carolina Junior
Academy of Science (affiliated with the Academy of Science), and participates in
programs sponsored by other agencies such as the West Virginia Youth Science Camp,
junior science and humanities programs, and the Science Olympiad.

The state participates in the Math Counts program, and a state team participating in
national competitions in Washington, D.C. In addition, students enrolled in Algebra I,
Geometry, Algebra II and higher level mathematics courses are recognized through
participation in local and regional mathematics contests. One hundred and ten students
qualify to compete in a statewide contest by scoring in the top 10% in t, ;a comprehensive
mathematics categories on exams given at various test sites across the state. The events
are sponsored by the North Carolina Council of Teachers of Mathematics and the
mathematics division of the state education agency. The top 15 students at the state
contest compose a team that then competes in ARML (Atlantic Region Mathematics
League). Many of the top students at the s+Rte contest receive scholarships to attend
various N.irth Carolina colleges and universAties.

Summer Institutes, Magnet and Residential Schools

The North Carolina School of Science and Mathematics, located in Durham, is a state-
funded public school that brings roughly 400 gifted 11th and 12th graders to its
residential campus. The school was established in 1978 by the legislature and receives
additional support from industries and foundations. Students are selected on the basis of
mathematics and science aptitude and contribute to their tuition and board costs through
work and service at school and in the community. Distinguished faculty and highly
skilled individuals and consultants from industry and education provide an enriching
atmosphere for the students.

Two governor's schools in North Carolina offer summer residential programs for gifted
high school juniors and seniors. Their purpose is to help gifted young people achieve their
full potential, to encourage schools to establish and improve programs for gifted students
and to train teachers to teach gifted students. Governor's School West is located at
Salem College in Winston-Salem; Olvernor's School East is at St. Andrews' Presbyterian
College Lat,:inbui g. Four hundred students nominated by school districts participate
at each campus. The schools offer a wide variety of courses, including science and
mathematics.

During the summer of 1987, 600 academically talented rising juniors and seniors were
involved in the Summer Ventures programs. These programs are five-week long
residential workshops and are held on five university cPmpuses in North Carolina. The
specific courses vary by site, but tte curriculum ,,.ruses on science, mathematics and the
use of computers.

Special Populations

In 1983, eight model schools in science and mathematics were established with the intent
to encourage increased enrollment ci females and minorities. The program has been
refunded for this year under the new title of Innovative Programs in Science and
Mathematics. The Southeastern Consortium for Minorities in English is a university-
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based program that works to encourage minorities and females to enroll in science and
mathematics courses throughout their high school years. The North Carolina Math and
Science Education Network has allocated $4,000 to encourage minorities to improve their
elementary science and mathematics skills prior to enrolling in level II science and
mathematics programs. The North Carolina Intervention Program or females and
minorities was developed to raise the number of minorities and females completing
Algebra I and to motivate these students to enroll in the highest level of science and
mathematics courses. The program is funded through Title II and foundation funds. (The
first 50% of Title II funds has been used to increase minority and female participation in
mathematics and science.) In addition, several conferences have recently been held on
the subject, and two programs focusing on females are in place (EQUALS and COMETS).
Finally, the state is also involved in programs to encourage handicapped and visually
im;_ired students to participate in more science and mathematics activities.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

There are no tests of higher order thinking skills per se, but the writing test requires
higher order thinking skills to be exhibited before students can earn a high score of "3" or
"4." North Carolina also reports scores on the California Achievement Test items used
that are listed as higher order thinking skills items.

Assessment Content

There is a close match between the commercially developed test used in North Carolina
and the curriculum; there are questions on the test measuring each goal and most
objectives developed by the state. Eech objective on the minimum competency test is
included in the curriculum by grade 8.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. These
results are made public.

State assessment results are intended to be used by schools to assist teachers in their
instructional planning, to inform parents of their children's progress, to allow principals
and department heads to plan curriculum and to allow for school-by-school comparison
and for subgroups within the school (Chapter I students, etc.) to be compared to those
same subgroups in the unit, region and state.

Assessment results are intended to be used by districts to allow curriculum supervisors to
make judgments about the strengths and weaknesses of the curriculum, to allow unit-by-
unit comparison and to allow subgroup comparisons among the regions of the state.

Assessment results are intended to be used by state policy makers to report to the State
Board of Education on strengths rid weaknesses in the curriculum, to make comparisons
to national reference points, to report to the legislature and governor and to report to
opinion makers (newspaper editors, etc.).
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Subject Areas Assessed

The state's 10th grade minimum competency test assesses students in mathematics,
reading, writing, and language arts. Students are also assessed in these subjects in grades
1, 2, 3, 6 and 8; in social studies and science in grades 3, 6 and 8; in writing in grades 6
and 8; and in algebra I and II and biology in all grades in which the subjects are taught.

TEACHERS

Teacher Recruitment and Retention

The North Carolina Prospective Teachers Scholarship Loan Program provides up to
$2,000 per year to prospective teachers. Science and mathematics education
undergraduates are preferred scholarship recipients. In 1986, $1.2 million was
appropriated for the scholarship loan program; $1.6 million has been appropriated in
1987. A teacher recruitment office has been established in the state education agency to
recruit teachers for all subjects.

Teacher Shortages

Teacher shortages are reported for both mathematics and science. (Although there is
always a teacher in every classroom, they are not necessarily as qualified as might be
desired.)

The state is addressing shortages through a teacher recruitment program in which each
school system has a recruiter for teacher education. Additionally, a scholarship program
is in place that provides prospective teachers with up to $5,000 per year for five years
for continuing education. The fellowship is forgiven at a rate of $5,000 per each year
spent teaching in North Carolina.

Certification Requirements

The state of North Carolina has a competency-based teacher certification program. Six
semester hours are required to meet the competencies in science and mathematics for
elementary certification.

Middle grade certification is offered in North Carolina and requires at least 24 semester
hours in mathematics and a "concentration" (16-18 credits) of science study, including at
least three hours of credit in biology, chemistry, physics and earth science.

Secondary certification requires 24 semester hours in science, including a concentration
in one science, additional work in another of four major areas and 30 to 32 semester
hours in mathematics. There is no requirement for a fifth year of professional study to
become certified, but 15 renewal units are required every five years. However, there
has been discussion of requiring a fifth year of professional education, spurred by the
Carnegie report. Teachers entering the system are on a provisional certificate for the
first three years and work with a mentor teacher.

Alternative Certification

During the 1986-87 school year, persons holding a bachelor's degree in science or
mathematics with a minimum GPA of 2.2 and passing scores on the National Teachers
Examination were eligible to apply for a six-week, teacher education summer session.
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After successfully completing the summer courses, individuals are now teaching part-
time in local high schools with guidance from mentor teachers. The training will
terminate with a one-week seminar in the summer of 1987. The program is supported by
the Science and Mathematics Education Center at East Carolina University. It is
uncertain whether the program will continue in the future.

In 1985, the legislature established the Lateral Entry Program. Applicants must receive
recommendations from an individual and the employing school district and must COIT ')lete
standard certification procedures. A college or university with a state approved to Jher
education program must also compare the applicant's past experiences with required
certification competencies. To date, 161 people in all disciplines have taken advantage
of this program.

Teacher Training

To upgrade the skills of mathematics and science teaches, the state education agency is
involved in the Mathematics/Science Education Network, which is funded by the state to
improve mathematics and science teaching. Its purpose is to upgrade teacher knowledge,
certification requirements and general knowledge of applications of mathematics and
science. The network works with local school systems to provide teachers with
educational opportunities close to the school system. The network has received $750,000
for the 1986-87 school year. Title II funds are also used for teacher training programs.
The division of science in North Carolina is made up of 11 people, with 3 in Raleigh and 8
others, who are involved in provision of inservice programs every day on such issues as
testing, content, higher order thinking skills and implementation of the new curriculum.

Staff Development Needs

The greatest needs among science teachers are continued staff development in science
process skills and higher order thinking skills (K-12) and continued staff development as
it relates to speeflic content areas (K-6).

The greatest staff development needs among mkthenlatics teachers are remediation
techniques and use of materials such as calculators and r!omputers.

FUNDING

Title U funds are used for staff development, workshops, attendance at conferences and
tuition grants. The focus of these programs in science is primarily on content in
elementary settings and method in middle levels. In mathematics, the focus is on
content and methodology in grades 1-12.

The state has allocated an estimated $5.00 per student for the past three years in grades
1-12 to purchase materials and supplies for use in science and mathematics instruction.
Special funds are also available under the model schools program to allow one person per
county to coordinate programs in science, mathematics or computer education.

RECENT STATE REFORMS/NEW INITIATIVES

Recent state reforms include a special $5.00 per student allocatirin for science and
mathematics materials and supplies, and a fellowship program for currently employed
teachers who wish to upgrade their science and mathematics skills. Also available are
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extended employment opportunities for high school mathematics teachers. These
teachers can receive extended employment for six weeks in the summer to work on
upgrading the curriculum, special projects, etc.

TRENDS AND ISSUES

North Carolina's biggest challenges in improving science instruction are:

1. Improving teacher salaries, incentives, recognition, working environment, and making
science teaching a worthwhile career;
2. Continued staff development, teacher training and identification of needs; and
3. Physical support equipment, labs, materials and supply.

The biggest problems faced by the state in improving mathematics instruction are:

1. Increase enrollment of minorities and females in quantitative mathematics classes;
2. Teaching of mathematics beyond arithmetic by using concrete materials, computers
and calculators;
3. Increase students' knowledge of higher order thinking skills; and
4. Effective remediation programs for low-ability students to improve their performance
in mathematics.
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NORTH DAKOTA

CURRICULUM

Curriculum Guides

North Dakota's curriculum guidelines, developed by the state education agency, are
recommended for use by school districts. The mathematics guide exists for grades K-12
and was last revised in January, 1986. A new K-6 science guide was completed during
the summer of 1987.

Higher Order Thinking Skills

The emphasis on higher order thinking skills in North Dakota is cross-curricular. involving
thinking skills' workshops and current research.

Time Requirements

The recommended amount of time for science instruction for grades 5 and 6 is 120
minutes per week. Two hundred minutes per week are designated for grades 7 and 8, and
250 minutes per week are recommended for grade 9. Mathematics courses in grades 9-12
are required to meet a minimum of 40 minutes per day.

Graduation Requirements

Since 1983, graduation requirements include two units in science and two units in
mathematics. However, for any high school to be accredited by the Department of
Public Instruction, it must offer at least once during each four-year period, four units of
science and three units of mathematics. Alternative curriculum plans may be adopted by
board action if approved by the Superintendent of Public Instruction.

STUDENTS

''= cognition and Awards

North Dakota students participate in the West Virginia Youth Scie ice Camp and summer
programs sponsored by the Department of Energy.

Summer Institutes, Magnet and Residential Schools

No state-sponsored summer institutes, magnet or residential schools were reported.

Special Populations

No special programs to increase the participation of special populations were reported.
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STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are not specifically addressed on the standardized tests used
by North Dakota.

Assessment Content

The assessment content found in the standardized tests used by the state does not
specifically reflect the state's curriculum guidelines.

Assessment Reporting

The state reports assessment results for students, schools and districts. These results are
locally determined a; to whether they will be made public, but state results are made
public.

Assessment results are intended to be analyzed and compared to district and state results
to determine if there are areas of weaknesses. Districts intend to use assessment results
to compare district, state ard national data to determine if there are areas of weakness
that should be addressed. Results are intended to be used by state policy makers to
compare state and national data to determine if there are areas of weakness that should
be addressed.

Subject Areas Assessed

Students in grades 3, 5, 7, 9 and 11 are assessed annually in mathematics, reading and
language arts. All students except those in grade 3 are assessed each year in social
studies and science.

TEACHERS

Teacher Recruitment and Retention

No recent state initiatives designed to attract or retain teachers were reported.

Teacher Shortages

No teacher shortages were reported in either science or mathematics.

Certification Requirements

Elementary certification requirements vary according to the requirements of individual
colleges. There is no special certification required for middle school/junior high school.
Secondary school certification in science or mathematics requires a major or minor in
the subject, or the equivalent. Teachers must complete four semester hours of course
work each five years to maintain certification.

Alternative Certification

No alternative certification programs were reported.
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Teacher Training

The state works to upgrade the skills of sciance and mathen.atics teachers through
support of Title II programs, institutes and National Diffusion Network (NDN) activities.

Staff Development Needs

The greatest staff development needs among science and mathematics teachers are use
of technology and upgrading teaching skills at the elementary and middle school levels.

FUNDING

Title II funds are used to provide area-cooperative inservice programs and to adopt NDN
programs. No additional state monies or resources targeted for science or mathematics
instruction were reported.

RECENT STATE REFORMS/NEW INITIATIVES

No recent state reforms that affect science or mathematics instruction were reported.

TRENDS AND ISSUES

The three biggest problems North Dakota faces in improving science instruction are:

1. Lack of skills of elementary teachers;
2. Lack of skills of junior high school teachers; and
3. Lack of appropriate use of technology in the classroom.

North Dakota's three biggest challenges in improving mathematics instruction are:

1. Additional training for K-8 teachers;
2. Use of manipulatives in classrooms; and
3. Use of resources other than textbooks.
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OHIO

CURRICULUM

Curriculum Guides

Ohio has Minimum Standards for Elementary and Secondary Schools, including science
and mathematics self-appraisal checklists developed by the State Board of Education.
These are required for science and mathematics instruction and recommended for
computer education instruction. In addition, secondary mathematics monographs, last
revised in 1984, and elementary mathematics monographs (nearing final development) are
available to provide assistance for local curriculum development activities. The Science
Advisory Council and the state science consultant are in the process of writing curricular
guides for science.

Higher Order Thinking Skills

Higher order thinking skills in mathematics are being addressed using inservice booklets
published in 1980. A plan to address higher order skills in science is currently being
devised.

Time Requirements

The state does not have time requirements for individual subjects in grades 5-8. The
time required for all subject instruction is 1,100 minutes per week for grades 5 and 6 and
1,000 minutes per week for grades 7 and 8. In grade 9, 450 minutes per week are
required for science instruction.

Graduation Requirements

The Ohio State Board high school graduation requirements are one unit for science and
two units for mathematics to be earned in grades 9-12. These requirements are effective
as of September 1987.

STUDENTS

Recognition and Awards

Academic contests provide recognition for students in mathematics. No specific
programs are reported in science.

Summer Institutes, Magnet and Residential Schools

Ohio supports the Essex School for the Gifted and Talented for 150 9th-12th grade
students who applied for and have received recommendations. In addition, summer
institutes that offer three weeks of instruction in computers and critical thinking are
avail-hie for 150 students per year.

Special Populations

Ohio has a sex equity consultant who conducts a variety of programs. The state
encourages overall involvement rather than offering special programs.
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STUDENT ASSESSMENT

Ohio does not currently have a state assessment program, but the State Board of
Education has passed a resolution requesting the legislature to legally open the doors for
such a program.

TEACHERS

Teacher Recruitment and Retention

A state loan forgiveness program is available for prospective teachers of mathematics
for selected priority areas of Ohio.

Teacher Shortages

There are no reported shortages statewide, but in some locations there are shortages of
mathematics teachers.

Certification Requirements

Provisional certificates at the elementary level require eight semester hours in in
science (including biology and physics) and six semester hours in mathematics.
Provisional certificates at the high school level (grades 7-12) require 30 semester hours
of general education in a variety of areas, including science and mathematics. There are
semester hour requirements for subject areas to be taught; both science and mathematics
require an additional 30 semester hours.

Alternative Certification

No alternative certification programs were reported.

Teacher Training

The state employs consultants whose continuing function is to offer a variety of teacher
training programs. Plans to upgrade the skills of science teachers are being reviewed.

Staff Development Needs

The greatest staff development need among science teachers is inservice to update and
help teachers respond to new trends and research implementation. The greatest staff
development needs among mathematics teachers are building their morale and opening up
communication among themselves that will keep them professionally active and positive.

FUNDING

Title II funds are used for locally determined inservice needs. Additional funds targeted
to mathematics instruction have been made available to districts. For example, a
$250,000 funded general mathematics project has been initiated in the Columbus City
schools.

OHIO - 188

,-
.l ! '.4



RECENT STATE REFORMS/NEW INITIATIVES

Statewide testing of students looms as a large threat to some teachers and as a much-
needed information/data instrument to others.

TRENDS AND ISSUES

The largest problem facing Ohio in improving science instruction is the lack of hands-on
activities in science. State education agency staff are currently writing a resource book
to help teachers implement more hands-on activities and problem solving in science.

The biggest problems Ohio faces in improving mathematics instruction are:

1. Getting consensus across the grades on intended outcomes;
2. Offering a nonremedial general mathematics alternative; and
3. Improving the junior high school program.
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OKLAHOMA

CURRICULUM

Curriculum Guides

Oklahoma's Suggested Learner Outcomes for science and mathematics were developed in
1985 by a committee of classroom teachers, administrators tnd college or district-level
supervisors. The use of these guides is recommenced.

Higher Order Thinking Skills

The State Superintendent of Public Instruction has encouraged state educators to teach
higher order thinking skills. In addition, the statewide student assessment program
measures higher order thinking skills, and a curriculum guide on critical thinking skills is
being developed for use by state educators. Inservice programs, staff development and
methods classes in preservice programs and universities also help teachers to focut. on
higher order thinking skills.

Time Requirements

There are no guidelines regarding the amount of time to be spent on science instruction
in grades 1-6. Two hundred and twenty-five minutes per week of science instruction are
recommended for grades 7-9. Students enrolled in science in grades 9-12 spend 45-55
minutes of science per day for two years to earn graduation credit. The state
recommends that students in grades 1-8 receive 300 minutes per week in mathematics
instruction.

Graduation Requirements

Effective in 1987, students must earn two unit' in science and two units in mathematics
to graduate from high school. Effective in 1988, two units of laboratory science will be
required for graduation.

STUDENTS

Recognition and Awards

Oklahoma's recognition and award programs include the Oklahoma Junior Academy of
Science for students in grades 7-12. It is sponsored by the state education agency,
corporations and universities. The Oklahoma Science and Engineering Fair is also for
students in grades 7-12. The state's Invention Convention, sponsored by the state
education agency and the Department of Commerce, is for students in grades K-12.
Elementary science fairs are arranged at the local level. High Flight is an aerospace
workshop, sponsored by the Oklahoma Aeronautic's Commission, in which two high school
students from each of the state's 11 regions participate. In addition, the state
superintendent recognizes those students who achieve excellence in science-related
competitions and also recognizes teachers of those students. Oklahoma students also
participate in Math Counts, the West Virginia Youth Science Camp and U.S. Department
of Energy programs.
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Summer Institutes, Magnet and Residential Schools

Oklahoma is in the planning stages (site selection) for the new Oklahoma High School for
Science and Mathematics. Legislation for the school passed in 1983 and funds for
planning have been allocated. The school is designed to serve approximately 250 high
school juniors and seniors. Two magnet high schools for science are in existence in the
state the Northeast High School Science Center is located in Oklahoma City, and the
Booker T. Washington High School is located in Tulsa. These schools are funded through
a combination of state and local monies.

Summer institute programs include the Oklahoma High School Institute at Oklahoma
University Biological Station, an eight-week course in field biology. Students apply and
are selected on the basis of their GPA and course work. Fifteen students are eligible to
attend each summer. The Fleming School Program, funded by the Oklahoma Medical
Research Foundation, selects 10 students to conduct biomedical research for eight weeks
at the Oklahoma University Medical school.

Special Populations

The Oklahoma High School for Science and Mathematics that is under development will
target gifted students and will make efforts to include minorities and females, as do the
twcs. magnet schools identified above.

STUDENT ASSESSMENT

( Assessing Higher Order Thinking Skills

Higher order thinking skills test data are reported to schools on their regular test reports
at the individual, class (grade 3 only), building and district levels. These data are
aggregated from all subtest items that measure higher order thinking skills. The
percentage of total correct items (raw score) is converted to stanine and then reported
as "LOW" (stanines 1-3); "AVERAGE" (stanines 4-6); or "HIGH" (stanines 7-9) based on
the stanine grouping in which each student's or group's total score was found to be. Post-
test inservice is conducted to aid in interpretation and use of all test scores, with
practical application at the classroom, grade, building, and district level. Materials are
currently being developed to provide specific strategies and activities for teaching higher
order thinking skills. These materials will be distributed during inservices at each local
school level.

Assessment Content

Upon receiving proposals in response to its Request for Proposals (RFP), the state of
Oklahoma conducted a rigorous evaluation/selection process involving 80 teachers and
school administrators from throughout the state. As part of the requirement for
responding to the RFP, testing companies had to supply evidence of the "matching" of
their test items in all subtests of the achievement test with the Oklahoma Suggested
Learner Outcomes. During the evaluation process, the teacher/admik.istrator
committees using each test companies' correlation read each test item, read the
corresponding learner outcomes, and validated the degree of measurement match, which
was one of the major criteria for selection of a test to be administered. Measurement
results on each of the outcomes are provided to schools at ".he individual student, class
(grade 3 only), building and school district levels. These are being used to examine and
improve programs.
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Assessment Reporting

Assessment results are reported for the state, districts, schools and students. The state
education agency makes public normative district-level data on each of the subtests and
the weighted averages of (1) reading, language arts and mathematics; and (2) all
individual subtest averages as well as the weighted average of all combined subtests.

Schools and districts use state assessment results to determine basic strengths and
weaknesses at the individual student, class (grade 3 only), building and school district
levels. This information is reflected in each school district's legislatively mandated
Five-Year Plan for School Improvement. In this plan, school districts must use the state
test results to indicate "Where we are NOW, "to determine where they want to be in
terms of instructional programs and scores FIVE YEARS FROM NOW, and to list specific
objectives for ways in which they are going to accomplish their goals and objectives. The
Five-Year Plan for School Improvement was legislated in 1986. The first set of plans was
turned in to and checked by the state education agency on January 1, 1987. The state
education agency inservice personnel use these plans as an aid in determining ways in
which the Department can offer concrete aid to schools. The Five-Year Plan must come
from the district as a whole, but building-level data can be utilized. Inservice is offered
at both the school district and individual building levels to any size group of teachers
and/or administrators.

State education policy makers are intended to use the assessment results to review state-
level data and to determine major strengths and weaknesses toward the goal of improving
programs statewide when possible. As stated above, the ci.ate education agency uses
district- and building-level data (as well as self-stated goals from schools) to identify
areas of need in the schools.

Subject Areas Assessed

Each student in grades 3, 7 and 10 is assessed annually in mathematics, reading, social
studies, language arts and science. Ter th graders were also assessed in writing in 1987.
In 1988, both 7th graders and 8th graders will be assessed in writing.

TEACHERS

Teacher Recruitment and Retention

In 1985, the Future Teachers Scholarship Program was established by the legislature.
Scholarship monies are dispersed to institutions of higher education that make the award
decisions. Outstanding students, who have intentions of teaching in a critical shortage
area (including mathematics and science) and who have less than 90 credit hours may
receive up to $1,000 per year; students with more than 90 hours may receive up to $1,500
per year.

The State Regents for Higner Education recently initiated a forgivable loan program for
students in science, mathematics and foreign language. In 1986, the legislature allocated
$200,000 for the program. Scholarship recipients must agree to teach in a shortage ar.-:a
in one of the state's public schools for one year for each year of aid received.

Both programs were funded again for 1987.
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Teac'er Shortages.

Teacher shortages are reported in both science and mathematics. The Future Teachers
Scholarship Program and forgivable loan program assist in alleviating these shortages by
encouraging students to enter science and mathematics teaching.

Certification Requirements

The Elementary School Certificate (grades K-8) requires 50 semester hours in general
education, including mathematics and both physical and biological sciences. The
Secondary School Certificate (grades 7-12) has the same general education requirements
as the Elementary School Certificate; however, is. also has specialized area education
requirements.

A high school science teacher must coml. _ a a minimum of 40 semester hours of science
instruction. Academic preparation must include a minimum of 10 semester hours of
uiology, a minimum of 10 semester hours of chemistry, a minimum of three semester
hours of earth science and a minimum of three semester hours of anatomy or
physiology. Specific course work requires ents are listed for subject endorsements in
biology, chemistry, physics, physical science, anatomy/physiology, botany, zoology, earth
science and computer applications.

A hibh school mathematics teacher must complete a minimum of 40 semester hours of
mathematics instruction with at least 24 semester hours at a level above intermediate
algebra. Academic preparation in computer science/computer applications, statistics
and other areas, which may include mathematics, applied mathematics, computer
science/computer applications, physics and statistics, is required. Specific course work
requirements are listed for subject endorsements in algebra, geometry, trigonometry,
analysis, calculus, computer science/computer applications ant. statistics.

Teachers completing an approved teacher education program may receive a license to
teach for one year. During the first year Of teaching, they participate in the entry-year
assistance gnagram. After successful completion of the entry year, they may apply to
receive a standard teaching certificate if they have passed the evaluation and
examination components of the certification requirements.

Alternative Certification

In 1986, the Alternative Certification Plan was established by the State Board of
Education through which temporary certificates may be granted if they are requested by
the employing district. These teachers must receive supervision throughout the year,
meet admission standards to a teacher education program and complete all required
education courses. Reportedly, very few individuals have availed themselves of this
opportunity, although it is still in place.

Teacher Training

In a-der to upgrade the skills of teachers, the Professional Standards Board has revised
certification requirements. Staff development workshops are provided by the state
education agencies science ...nd mathematics specialists in local districts upon request.
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Staff Development Needs

The greatest staff development need among science teachers is training in hands-on,
inquiry approach to teaching science. The greatest staff development need among
mathematics teachers are methods to improve student achievement.

FUNDING

Title II funds 're spent on college tuition for teachers to continue their education, on
textbooks and on substitute teachers. Funds are also allocated to science and
mathematics materials and equipment And to allow the state education agency to plan
multidistrict inservice and staff development programs.

RECENT STATE REFORMS/NEW INITIATIVES

Recent education reform inclu,Jes an increase in high school graduation requirements and
new college entrance requirements.

TRENDS AND ISSUES

The biggest problems facing Oklahoma in improving science and mathematics instruction
are limited funds to hire teachers, purchase textbooks and other materials and build
and/or update laboratory facilities.
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OREGON

CURRICULUM

Curriculum Guides

The Oregon Framework, which is outcome based, includes required goals in science and
mathematics for grades 3, 5, 8 and 11 and suggested goals for all grades, K-12. The
framework was developed by a widely representative committee of teachers, specialists
and college instructors. Currently, changes are being made by 14 instructional regions
using Title II funds. After the preliminary revisions are made, 100 other people in the
state will review them and make recommendations. Thus far, 32 Essential Learning
Skills have been identified in science, and teachers must address 20 of the 32 in their
courses. The Essential Learning Skills state, for example, that students will be able to:
(1) identify main ideas, supporting details, facts and opinions found in an oral, written
and visual format; (2) use instructional materials as a basis for gaining knowledge and
basic comprehension; (3) generai.e and test interpretations, explanations, predictions and
hypotheses; (4) reflect upon and improve their own reasoning; and (5) make reasoned
evaluations.

Higher Order Thinking Skills

Higher order thinking skills, such as problem solving and reasoning, are included in the
Essential Learning Skills.

Time Requirements

The state recommends that the following amount of time be spent on science
instruction: 150 minutes per week for grades 5 and 6; 200 minutes per week for grades 7
and 8; 225 minutes per week for grade 9. These range between 10% and 20% of the
instructional day. There are no specific time recommendations for science instruction
for grades 10-12 other than the graduation requirements of two units. In the opinion of
one respondent, there should be adjustments made in the time allowed for science
instruction since teachers now have to focus on 20 of the 32 essential learning skills.

For grades K-8, the state recommends that 15 percent of the instructional day be spent
on mathematics. For grades 9-12, the state does not require or recommend daily
mathematics, but students must meet the minimum graduation requirements of two
units.

Graduation Requirements

Beginning with the graduating class of 1988, Oregon State Board regulations require two
units of science and two units of mathematics. Local districts may increase the number
of units of credit required for graduation. Students must demonstrate competence in
mathematics. Proficiency is recorded on high school transcripts.
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STUDENTS

Recognition and Awards

Recognition programs for students in science and mathematics are mainly supported at
the college/university, local and national levels. For instance, students from Oregon
participate in the West Virginia National Youth Science Camp, the Science Olympiad and
the International Engineering and Science Fair.

Summer Institutes, Magnet and Residential Schools

The Oregon Graduate Center Saturday Academy, supported by the state of Oregon and
private foundations, is for students in grades 1-12 with a special interest in science.
Selection of students is based on outstanding academic performance.

The Oregon Summer Science Experience, held at the University of Oregon, is a two- to
three-week summer program for high school sophomores and juniors that focuses on
chemistry, physics and earth and life sciences. Students must apply to the program.
Selected students pay their own expenses but may receive partial scholarships.

Ten of the state's most outstanding high school juniors and seniorsare selected to
participate in the Oregon Regional Primate Center, located in Beaverton, Oregon, where
they conduct research in life science. Selected students are awarded scholarships to pay
for their expenses.

There are no similar state-supported programs for students in mathematics.

Special Populations

The state, in cooperation with the Native American Science Education Association, is in
the process of organizing the Oregon Multi-Culturt _ Science Association to promote
multi-cultural studies in science and mathematics. For example, there will be an
emphasis on teaching biology from a Native American perspective. This program is being
funded by Federal Chapter I monies. The Native American Science Education
Association is also trying to build support for minority education through Title II funds.

An autonomous section of the State Department of Education that deals strictly with
gifted students funds the Olympics of the Mind, a program for gifted junior high and high
school students.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Components of thinking skills are incorporated in each test. The writing test includes
Ideas and Content and Organization; reading includes Implied Meanings, Accuracy of
Information and Reasoned Evaluations; and mathematics includes Mathematical
Relationships and Problem Solving.
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Assessment Content

Oregon's assessment content is designed to assess the Essential Learning Skills. The
State Board of Education and Department of Education require local districts to establish
goal-based instructional programs in science as well as in other curriculum areas and to
evaluate these programs using student achievement data as one element in the
evaluation. This requirement has been the primary motivation for districts in the state
to build curriculum-aligned tests in science. The department has supported these efforts
by helping to build test item banks and supporting workshops on both test development
and the utilization of test results for program improvement.

During the last two years the Department of Education has begun to specify a core part
of the goal-based programs that local distr ets must teach. This will provide more
direction to districts, which they have requested.

Assessment Reporting

Assessment results are reported for the state, schools and students. Results for the state
are made public.

Schools primarily use assessment results for program improvement. Based on the results,
schools can determine their programs' strengths and weaknesses. Districts use
assessment results in the same way.

The state has two interests when analyzing test results. One is to look at strengths and
weaknesses to focus state curriculum and staff development efforts. The other is to
report the status of achievement in the state to serve as a surveillance fuiction.

Subject Areas Assessed

During the 1987 school year, a sample of students in grade 8 will be tested in reading,
writing and mathematics. The assessment schedule for 1988-90 is uncertain because of
the legislative cuts in department funds.

TEACHERS

Teacher Recruitment and Retention

There have been no recent initiatives implemented by the state to attract or retain
science or mathematics teachers.

Teacher Shortages

The state of Oregon has teacher shortages in both science and mathematics because
many teachers are teaching without proper endorsement. There is a state law that
allows teR-hers to teach up to two class periods of science (or any other subject) per day
regardless of their endorsement areas. For example, in 1984 the state had teachers
endorsed in 19 different subject areas teaching science. The only measure the state
department can take to address these shortages is to encourage teachers to earn the
proper endorsement in their assigned subject areas. However, most teachers won't
undertake the additional schooling to become fully endorsed.
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Certification Requirements

Oregon offers a Basic Teaching Certificate (valid three years) and a Standard Teaching
Certificate (valid five years). The number of quarter hours required for subject matter
endorsement in mathematics for the Basic Teaching Certificate is 21 in basic
mathematics and 42 in advanced mathematics. The Standard Teaching Certificate
requires 18 additional quarter hours in advancel mathematics. Th.. number of quarter
hours required for subject matter endorsement In science for the Basic Teaching
Certificate is 45 (including 24 quarter hours in the subject to be taught and 18 in biology,
physical and earth sciences preparation). The Standard Teaching Certificate requires an
additional 15 quarter hours of course work.

The state does not yet require a fifth year of professional education beyond the initial
four years to become certified; however, there is a strong move to adopt such a
requirement.

Alternative Certification

The state is currently phasing in a program to award subject matter endorsements based
on National Teachers Examination subject area test scores. People accepted under this
program must also complete a rigorous summer training program and all necessary course
work for full endorsement within a specified time period.

Teacher Training

To upgrade the skills of its science and mathematics teachers, the state works with
colleges in coordinating their teacher preparation programs to ensure that they include
statewide required goals. There are also severe' Title II funded inseruice programs and
staff development conferences sponsored by professional organizations.

Staff Development Needs

One of the greatest staff development needs among science teachers is a more hands-on
approach to teaching science. In addition, goals for the science program need to be
established, a curriculum based on those goals needs to be developed and an assessment
program aligned with the goals and the curriculum needs to be implemented.

Staff development needs among mathematics teachers include emphasizing the use of
manipulatives, problem solving, statistics and probability (K-12) and geometry (K-12).

FUNDING

All Title II funded projects are related to staff development for some curricular area in
grades K-12. Mary districts, and colleges in several cases, are working Logether on
cooperative projects by pooling their Title II allocations.

The legislature has not allocated any new money to the state education agency; in fact,
the State Department of Education budget is being cut. This budget cut will eliminate
the State Textbook Commission and the staff evaluation and assessment program, and
retiring employees will not be replaced.
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RECENT STATE REFORMS/NEW INITIATIVES

Oregon's new emphasis on curriculum ..evelopment and assessment are serving as a
catalyst for updating the mathematics program. However, the budget cuts will hinder
any attempts to improve the state's education system.

TRENDS AND ISSUES

The three biggest problems the state of Oregon faces in improving science instruction
are the followil:g.

1. Much greater support needs to be given to teachers in helping them understand how
learners learn. Teachers also need to understand the major concepts of science and how
to teach them instead of only facts.
2. As noted previously, the state's education system needs more financial support in all
areas.
3. The government and general public need to become more aware of the importance of
science instruction and education. As one survey respondent noted, "If these groups had
as much interest in science as they do in athletics, the science program would be pretty
well off."

Currently, there is a major push in the state that is focused on determining how to
establish a good K-12 science program, how to help teachers and students deal with a
concept-based program and how to assess progress.

The three biggest problems the state faces in improving mathematics instruction are:

1. An outdated curriculum;
2. Research findings abo,.. how students learn being ignored; and
3. The recent de-emphasis of teacher preparation.

The state is trying to solve all three of these problems and is making some impact on the
first two; tht.y are still losing ground on the third.
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PENNSYLVANIA

CURRICULUM

Curriculum Guides

A select committee, under the leadership of the Pennsylvania state education agency,
recently developed and subjected to field review Competency Continuums recommended
for use in grades K-6 and 7-12 science.

The state education agency has begun work on an elementary (K-3) mathematics
curriculum framework (preliminary draft was due in July 1987) and plans to work on a
variation of this framework for grades 4-6 in 1988. As of June 1985, a Planned Course
Format has been recommended for non-college-bound students. This course format,
developed by a broad cross-section of people around the state (including college
professors in elementary education, mathematics teachers and supervisors), outlines six
strands one should expect to find in these certain courses. Course frameworks are also
available in algebra, geometry, algebra II and trigonometry.

Higher Order Thinking Skills

Higher order thinking skills in science are emphasized at all levels (this is one of
Pennsylvania's 12 Goals of Quality Education). The emphasis is evident primarily in
preservice and inservice programs. The New Mathematics Curriculum Framework under
development for grades K-3 will stress understanding, problem solving and improvement
of higher order thinking skills.

Time Requirements

Pennsylvania recommends that students receive 30 minutes of science instruction per
week in grades 5 and 6, and 300 minutes in grades 7, 8 and 9, including recommended
laboratories.

There are no requirements or recommendations regarding the quantity of mathematics
instruction students should receive at the elementary level; however, in grades 7 and 8,
the state requires at least two planned mathematics courses and recommends that
students receive 200 minutes of mathematics instruction per week. Students in grades 9-
12 are required to receive at least 200 minutes per week of mathematics instruction.

GraduE.ton Requirements

In Pennsylvania, local school districts arrange planned courses that must conform with
requirements of the State Board of Education. Beginning with the class of 1989, three
units of science and three units of mathematics will be required. (School districts will be
required to offer at least five planned science and mathematics courses in grades 7-12,
and students must take at least three planned science and mathematics courses in grades
9-12.)
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STUDENTS

Recognition and Awards

State-sponsored recognition and award programs in science include: the Pennsylvania
Governor's School for the Sciences, the Pennsylvania Honors Testing Program (Honors
Diploma and scholarships) and the McAuliffe/Resnik Scholarships (two scholarships at
$10,000 each).

Recognition and award programs in mathematics include sponsorship of mathematics
contests each year and a 1987 program sponsored by the Pennsylvania Council of
Teachers in Mathematics to recognize two high school students' outstanding
achievements in mathematics. Pennsylvania students participate in the Math Counts
Program in several grade levels, and a number of universities have their own
mathematics contests. The Central Pennsylvania Math League sponsors r Jmpetitions
that allow high school seniors to take an honors test in four areas and be awarded an
honors diploma in addition to the regular diploma. If the legislature approves, there may
be scholarships associated with the honors degree.

Summer Institutes, Magnet and Residential Schools

Pennsylvania Governor's School for the Sciences was established in 1983 at Carnegie-
Mellon University with state funding and support from Pennsylvania foundations. In
1983, the school accommodated 90 students about to enter their junior and senior years
in high school. Future programs will attempt to expand the number of student
participants. The school emphasizes science, mathematics and technology, and offers
guest lectures by international speakers. Students apply to an intermediate unit that
forwards to the state education agency the top 20% of applicants (approximately 200-
250). The state education agency then selects the successful candidates on the basis of
SAT scores, teacher ratings and recommendations, counselor ratings, GPA, class rank,
number and level of mathematics courses, awards and essays of why they want to go to
the governor's school.

There is also a Pennsylvania Governor's School for Agriculture at Pennsylvania State
University, which focuses primarily on the sciences (hoping to shed the cows and plows
image). The selection criteria are similar to those above.

There are several Intermediate Units operating schools for talented students in science
and mathematics.

The Pennsylvania Governor's School for the Arts, located at Bucknell University, has
nen operational since the mid-1970s. Students submit samples of their work to the
Intermediate Unit; successful candidates are interviewed and, if appropriate, must
audition.

Special Populations

Funding administered under Title U encourages programs to serve special student
populations such as women and minorities. A series of workshops were presented in 1987
on mathematics for minority students.
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STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

An analytical thinking component is included in the assessment battery. The Educational
Quality Assessment Program (EQA) includes a measure of analytical thinking that is used
in reference to assess higher order thinking skills.

Assessment Content

Advisory committees whose members are knowledgable about curriculum and objectives
for their respective subject areas help coordinate assessment content within the state's
curriculum.

Asses:. ment F. porting

Assessment results for the Educational Quality Assessment (EQA) are reported for the
state, districts and schools. Only the state results are made public.

Assessment results for the Testing for Essential Learning and Literacy Skills (TELLS) are
reported for the state, districts and students. Results for the state and districts are
made public.

The TELLS program is intended to identify students who have deficiencies in reading
and/or mathematics and to provide funds for remedial assistance for them. The EQA
program is designed to provide information for school directors and administrators so
they can make changes in programs if they feel revisions are needed.

Subjects Assessed

TELLS - all students not exempted in grades 3, 5 and 8 are assessed in mathematics and
reading every year.

EQA - students in grades 4, 6, 7, 9 and 11 are annually assessed in mathematics,
communication skills, citizenship, science/technology, arts and humanities,
environmental knowledge, self-concept in school, health and safety practices, analytical
thinking, family living, knowledge of the world of work, self-esteem and understanding
others.

TEACHERS

Teacher Recruitment and Retention

Forgivable loans are available to undergraduate science and mathematics education
mljors. Funds have also been allocated to retrain teachers in science and math. In
addition, the Pennsylvania Higher Education Assistance Agency, a public agency that
almost operates privately, distributes financial aid to Students.
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Teacher Shortages

No statewide teacher shortages are reported at this time (retirement, however, will take
a lot of teachers from the system over the next few years). There are not enough
substitute mathematics teachers, and there is a growing shortage of physics and
chemistry teachers.

Teacher shortages are addressed through loan programs, teacher retraining for
certification in science and mathematics and an emergency certification program.

Certification Requirements

For all subject areas and at all grade levels, students must complete an approved
program of study. A certificate is issued after the student passes a professional entry
exam and finishes an induction year.

Teachers are required to take continuing education courses to remain certified.

There are a few institutions (Allegheny College, for example) with a five-year program,
and others are looking into it. This program involves a four-ye/3.r liberal arts program and
a fifth year of education courses.

Alternative Certification

Pennsylvania has an Emergency Certification Intern Program for those with a
bachelor's degree in science or mathematics who wish to teach while they complete the
education credits necessary to receive full certification. In addition, Act 97, Waiver of
Certification applies to teachers who have been furloughed in one area with course work
in another. The teacher must still pursue additional course work to become fully
certified.

Teacher Training

To upgrade the skills of all teachers, Pennsylvania will require teachers to obtain six
continuing education credits every five years to renew their certification. Also, an
inservice grant program is in place to encourage teachers to continue their education.

Staff Development Needs

The greatest staff development need among science teachers is information on
techniques, motivation and content. Within the area of mathematics, there has been a
marked shift in emphasis in the 1980s toward higher order thinking skills combined with
an infusion of technology. Not all teachers are keeping abreast of these innovations (only
5-10% of teachers are participating in statewide workshops). All teachers need to be
informed of new teaching methods in mathematics.

FUNDING

Title II funds are used for a variety of purposes, including inservice programs in science
and mathematics retraining seminars, workshops to upgrade skills and travel expenses
associated with sending teachers to state or national meetings. Some additional state
monies targeted to science instruction have been made available to districts.
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RECENT STATE REFORMS/NEW INITIATIVES

Recent state reforms include an increase in graduation requirements (science and
mathematics have increased to three units each). The business education community,
however, felt slighted by the requirements and successfully lobbied to permit accounting
and business mathematics be counted toward mathematics credit for graduation (which
tends to frustrate the impact of the requirement). Additionally, the reform is not
content specific, meaning that a student could take any level of science or mathematics
and meet the requirement.

TRENDS AND ISSUES

The three biggest problems Pennsylvania faces in improving science instruction are:

1. Adequate science programs for general students;
2. Interface of science, technology and society; and
3. Upgrading elementary science.

The biggest problems in improving mathematics instruction are:

1. Lack of recognition of mathematics and need for improvement of mathematics
instruction;
2. Lack of involvement in mathematics among elementary teachers; and
3. Not reaching enough teachers in the state due to limited state staff and funds.
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RHODE ISLAND

CURRICULUM

Curriculum Guides

The State Department of Education recently produced a recommended outcome-based
course outline for K-12 mathematics. There are no curriculum guides for science, but
the state has established education ,tandards in science (the state-mandated Basic
Education Program requires course work in K-12 sci-ice, but curriculum is left to local
education agency development).

Higher Order Thinking Skills

Higher order thinking skills are reportedly emphasized in both science and mathematics.

Time Requirements

Rhode Island does not require or recommend specific amounts of time to be spent in
mathematics or science instruction. However, at the secondary level, Carnegie units of
200 minutes per week is required for graduation.

Graduation Requirements

Minimum course requirements mandated by the Rhode Island State Board of Education
for the career-bound diploma are two units of mathematics and two units of science. For
the college-bound diploma three units of mathematics, two units of laboratory science
and one-half unit of computer literacy are required.

STUDENTS

Recognition and Awards

At the junior and senior high levels school-sponsored science fairs are used to pick school
candidates for the state science fair. In addition, a voluntary merit recognition program
is offered to high school seniors in a variety of subject areas. There are recognition
programs for students in mathematics at all levels (system wide, individual buildings and
statewide). One example is participation in the Math Counts Program. Science
recognition programs are primarily school-sponsored science fair type activities.

Summer Institutes,Nlagnet and Residential Schools

"'he city of Providence has a science magnet school. There are state-supported summer
!nstitutes for high school students in mathematics. Selection is competitive and 50
students participate in a six-week program that offers courses with either an advanced or
remedial focus.

Special Populations

The state Special Education Regulations require that all special education students be
integrated into regular classrooms where appropriate.
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STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The Metropolitan Achievement Test has a higher order thinking skills subscore.

Assessment Content

Health testing is coordinated with instructional objectives of the health curriculum
guide. There is not an explicit state curriculum in physical education. In reading,
language, mathematics and writing, the match between testing and desired curricular
objectives is under study.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. State and
district results are made public. If school results are requested, districts have school
assessment results available.

Subjects Assessed

Studdas in grades 3, 6, 8 and 10 are annually assessed in reading, Language arts,
maillematics, writing (3rd graders only) and health and fitness.

TEACHERS

Teacher Recruitment and Retention

There have been no recent initiatives to attract or retain science or mathematics
teachers.

Teacher Shortages

Rhode Island currently has no teacher shortages.

Certification Requirements

The Secondary Certificate (grades 7-12) requires 30 semester hours of academic course
work in the areas of general mathematics, general science (including six hours in biology,
physics and chemistry). Biology, chemistry and physics require 30 semester hours each of
academic course work.

A master's degree is required for teachers to receive life certification.

Alternative Certification

Rhode Island does not support an alternative certification program.

Teacher Training

To upgrade the skills of science and mathematics teachers, the state provides monies for
inservice and ongoing workshops as requested by individuals or districts.
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Staff Development Needs

The greatest need among science teachers, especially at the elementary level is to make
existing staff more comfortable teaching the latest, updated concepts. Mathematics
teachers generally need to upgrade and maintain their skills.

FUNDING

Districts are using Title II funds to upgrade programs, purchase textbooks, media
materials, etc. Additional state monies have been made available to establish the Rhode
Island School Staff Institute.

RECENT STATE REFORMS/NEW INITIATIVES

New state reforms include statewide testing with published results, provision of
additional state monies, statewide reports identifying deficiencies and the mandated
Basic Education Program.

TRENDS AND ISSUES

The biggest problems the state of Rhcxle Island faces in improving science instruction
are:

1. W......k elementary science instruction;
2. Sequencing of secondary courses; and
3. Content of specific courses.

The biggest problems in improving mathematics instruction are:

1. Sequencing at the r econdary level;
2. Determining exact content lf secondary courses; and
3. Upgrading and maintaining skill levels of staff.
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SOUTH CAROLINA

CURRICULUM

Curriculum Guides

South Carolina recommends the use of a state education agency developed Outline of
High School Credit Courses. Teachers with experience in science content areas and a
science consultant developed a topical outline for grades 9-12 that was last revised in
1985. State law requires the teaching and testing of the Basic Skills Objectives,
developed by the Office of Research. Students in grades 1-12 not meeting the standards
must be provided with remediation.

Higher Order Thinking Skills

Higher order thinking skills in science are being emphasized through a video tape under
development. In addition, teacher training courses. funded by the state, are specifically
designed to help middle/high school teachers become better problem solvers and better
teachers of problem solving. The SAT-M Improvement Project, developed by the state
education agency, is designed to improve students' problem solving and thinking skills
through practice.

Time Requirements

State guidelines require 175 minutes per week for science instruction in grades 5 and 6,
200 minutes per week for grades 7 and 8 and 250 minutes per week for grade 9. Some
classes in grades 6, 7 and 8 exceed these recommendations.

Guidelines for mathematics instruction require 225 minutes per week for students in
grades 1-3 and 250 minutes per week for students in grades 4-12.

Graduation Requirements

As of the 1986-87 academic year, a minimum o; two units in science and three units must
be earned in mathematics (with a total requirement of 20 units for graduation). One unit
of computer science (if approved by the state department for this purpose) can be
counted toward the mathematics requirement. Students who earn one science unit and
six or more units in a specific occupational service area will be considered to have met
the science requirement. Vocational programs operating on a 3-2-1 schedule can count
prevocational education as one of the six required units. Passage of the Basic Skills
Assessment Program Exit Examination in the areas of reading, writing and mathematics
will become a graduation requirement in 1990.

STUDENTS

Recognition and Awards

Each year two South Carolina students are eligible to participate in the West Virginia
National Youth Science Camp, and four students are chosen to visit famous laboratories;
their visits are sponsored by the U.S. Department of Energy.
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Summer Institutes, Magnet and Residential Schools

The state supports the South Carolina Governor's School !n Charleston and the South
Carolina Governor's School of the Arts in Greenville. Approximately 250 students are
chosen to attend each school year (at the end of the 10th or 11th grade) on the basis of
their academic achievements (including grades and test scores) or on their demonstrated
abilities to function at high-performance levels in one of the fine arts areas.

Special Populations

No specific prove ms to increase participation of special populations were reported.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Under the Basic Skills Assessment in reading, South Carolina assesses contextual word
meaning, inferred main idea, making comparisons, determining cause and effect, drawing
conclusions, predicting outcomes, structural elements, rhetorical devices and critical
analysis at all grade levels.

In the South Carolina Assessment, several higher order skills are covered in the
objectives of geometry, measurement and problem solving that are assessed in grades 1,
2, 3, 6, 8 and 10.

Assessment Content

South Carolina developed a set of statewide educational objectives with the input of
18,000 teachers and the public. The objectives were disseminated to all teachers, along
with the South Carolina Word Test and the Teaching and Testing Our Basic Skills
document (T & T). The T & T provides instructional activities, the skills and content to
be taught and assessed, activities for developing test items and sample test items.

Assessment Reporting

The state reports assessment results for students, schools and districts. School results
are made public on the local school level at their option; and district and state results
are made public through the state department.

State assessment results for the Basic Skills Assessment Program are intended to be used
t,17 schools and districts to provide remedial assistance to students in need of such
assistance. Instructional improvement, high school diploma credentialing and grade level
promotion are additional uses of the test results. The South Carolina nor m-referenced
test is used for remedial/compensatory funding and for comparing the state's
performance to the national sample or normative group.

The state uses the Basic Skills Assessment data to determine remedial/compensatory
funding, to measure student progress in ,nesting the instrument's objectiveF, to certify
students for the high school diploma, to monitor the grade level promotion criteria and
its effect and to assess programmatic modifications needed and funding requirements.
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Subjects Assessed

The Basic Skills Assessment is taken each year by students in grades 1, 2, 3, 6, 8 and 10
in mathematics and reading; grades 6, 8 and 10 are assessed in writing, and grades 3, 6
and 8 are assessed in science.

The South Carolina Assessment (using the Comprehensive Test of Basic Skills/U
CTI3S/U instrument) annually measures students in grades 4, 5, 7, 9 and 11 in
mathematics, reading, social studies, language arts, science, reference skills and spelling.

TEACHERS

Teacher Recruitment and Retention

In 1984, the legislature established the Teacher Loan Program. Students who are state
residents and who plan to teach in a critical shortage subject area or rural area are
eligible to apply for loans under this program. Loans are forgiven at a rate of 20% for
each year of teaching in a South Carolina public school. The appropriation for 1986-87
was $2.5 million.

Teacher Shortages

South Carolina reports shortages of well-qualified teachers in both science and
mathematics. Steps taken to address these shortages include an Alternative
Certification Program in Science and Mathematics, a new certification area for general
mathematics in grades 7-12 and "Promoting Teaching as a Career" (for all subjects).

Certification Requirements

Initial certification is possible by completing a State Board of Education approved
teacher training program from South Carolina or another state. An application also must
present the required teaching area examination score. As an alternative to the approved
program route, an applicant may qualify for initial certification by completing a
sequence of specific course requirements approved by the South Carolina State Board of
Education. Following this approach, elementary education certification requires 12
semester hours in biological and physical science and six semester hours in
mathematics. To qualify for certification at the middle school level, a reading course
and an organization/curriculum course are required. In addition, 15 semester hours in
specific mathematics courses and an acceptable score on the National Teachers Subject
Area Examination in Mathematics are required for certification in general
mathematics. Twenty-four semester hours in specific science training required for
initial secondary certification in a specific science field includes 12 semester hours in
one area such as biology, chemistry or physics. The appropriate National Teachers
Subject Examination in the specialization area is also required. In terms of certificate
classifications, teachers may be issued credentials at the following levels: bachelor's,
bachelor's plus 18 graduate hours, master's, master's plus 30 graduate hours and
doctorate.

Alternative Certification

The Alternative Certification Program in science and mathematics allows college
graduates with degrees in mathematics or any of the natural sciences or library science
who have passed the required National Teachers Examination to be issued a conditional
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certificate to teach in a South Carolina public school. Over a two- to three-year period,
these individuals pursue a certification program conducted at Winthrop College, which
consists of orientation to and methodology of teaching, along with certain other
graduate-level course work. Between 1984 and 1987, approximately 260 individuals
qualified for this program and are now in various stages of completion. A full,
professional certificate is issued to an individual following completion of the alternative
certification requirements.

Teacher Training

A state appropriation of $1 million per year is available for training science,
mathematics and computer science teachers. There have teen 50-60 science courses
offered each year from 1982 to 1986; and for 1986-87, 52 mathematics courses were
funded at a cost of $258,000. State funds also support spacial summer institutes to
improve teachers' knowledge of content and methodology appropriate for applied calculus
instruction.

Staff Development Needs

The greatest staff development need among science teachers is revision of teacher
certification for science teachers; earth science teachers need special attention, as this
group is underprepared to teach geology, astronomy, meteorology and oceanography.
Elementary science is another area of staff development need, and money is needed for
hands-on material. In mathematics, the greatest staff development need is training in
problem solving.

FUNDING

Title II funds are used by districts to support staff development, development of
curriculum guides and activity modules and teacher attendance at professional meetings
in both science and mathematics. State education agency funds are used to conduct an
Elementary Science Leadership Program for intense training of selected educators from
school districts as well as for special activities to improve instruction in problem solving
and in certain other basic skills requirements in mathematics.

RECENT STATE REFORMS/NEW INITIATIVES

The addition of science to the Basic Skills Assessment Program has increased the interest
in science instruction on the elementary level. A baseline science test was given in
grades 3, 6 and 8 beginning in the 1986-87 school year.

TRENDS AND ISSUES

The biggest problems South Carolina faces in improving science instruction are:

1. Revision of teacher certification is needed (no action currently being taken);
2. Teacher training must be updated (Critical Needs funding has been made available);
3. More funds are needed for science materials (a special program was funded for one

year only); and

SOUTH CAROLINA - 216



4. Elementary science leaders need to be developed for each elementary school (this
was addressed with a program during the summer of 1987 at three colleges in South
Carolina).

The biggest problems in improving mathematics instruction are being addressed through
programs already under way to improve teacher competency and student learning at all
levels.
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SOUTH DAKOTA

CURRICULUM

Curriculum Guides

A statewide task force comprised of South Dakota teachers and the state science
director developed a recommended framework for curriculum development in 1980 and a
science curriculum guide in 1982.

Recommended curriculum guidelines for K-12 mathematics (also developed by teachers
from all levels, including special education teachers) are available for use by the
district's local curriculum committees. These were last revised in January 1981.

Higher Order Thinking Skills

At this time, South Dakota is considering integrating higher order thinking skills into the
curriculum. The inclusion of higher order thinking skills in the language arts curriculum
was investigated by one of the state's school cooperatives during the summer of 1986.

Time Requirements

There are no time requirements for science or mathematics beyond the time that is
required to meet high school graduation requirements.

Graduation Requirements

Requirements for the graduating class of 1989 in South Dakota include two units of
laboratory science, two units of mathematics and one-half unit of laboratory computer
studies.

STUDENTS

Recognition and Awards

South Dakota has many mathematics contests, including those sponsored by the
University of South Dakota (for grades 7-12), the Dakota State College (grades 9-12),
Northern State College (grades 7-12), the South Dakota School of Mines and Technology
(grades 9-12), South Dakota State University (grades 9-12), Math Counts (for junior high
school students) and the High School Mathematics Examination.

Sum n.er Institutes, Magnet and Residential Schools

Northern State College hosts a summer institute. Forty-five students are selected by the
directors of the institute on the recommendation of their junior/senior high school
instructors. Three-week courses in science, mathematics and computer studies are
offered.
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Special Populations

There are no special programs for increasing the participation of underrepresentedgroups in science. If needs are identified by assessment, grants can be allocated and usedat the local level.

Staff of institutions of higher learning have been talking to junior and senior high schoolgirls about continuing their studies in mathematics. These staff members travel to localdistricts to make presentations in the student's home setting.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are addressed only to the extent that the standardizedStanford test addresses them.

Assessment Content

There is presently no direct coordination between assessment content and statecurriculum guides /objectives.

Assessment Reporting

Assessment results are reported for the state and for districts. Only state results aremade public.

Assessment results are intended to be used by schools to assess strengths and weaknessesof curricular programs, classroom instruction and student performance. Districts areexpected to use results to assess curriculum and make changes, and state educationpolicy makers are to use results to assess the state as a whole and to prepare futuredirections.

Subjects Areas Assessed

Students in grades 4, 8 and 11 are annually assessed in mathematics, reading, socialstudies, language arts and science.

TEACHERS

Teacher Recruitment and Retention

No recent initiatives have been adopted to attract or retain science and/or mathematicsteachers.

Teacher Shortages

Many teachers are teaching science with a minor, and it is considered unlikely that theseteachers are fully prepared to teach science. South Dakota has only two teachers whomajored in physics. A mathematics teacher shortage is reported, as shown by the first-year teachers who are part of the Associate Instructor Program. (For details of thisprogram, see the "Certification Requirements" next.)
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Certification Requirements

The Elementary Certificate Endorsement requires two semester hours of arithmetic for
elementary teachers, two semester hours of physical science for elementary teachers and
two semester hours of biological science. The Secondary Certificate Endorsement
requires a major in an academic or special field approved for endorsement.

Effective July 1, 1987, a teaching assignment outside the teacher's major area of
academic preparation requires the following minimum preparation: 12 semester hours of
science for a middle school/junior high school science teacher, including biological
science, physical science and earth/space science; 18 semester hours for a high school
teacher of earth/space science, including at least one course in earth/space science; 18
semester hours for a high school teacher of general science, including at least one course
in a biological science and one course in a physical science; 21 semester hours for a high
school teacher of a specific science with at least 12 semester hours in each category
taught, including, but not limited to, biology, chemistry, physics and physical science.

Teachers must complete six credits every five years (not restricted to major or minor
areas) to renew certification. An Associate Instruction Program is in effect in which
teachers receive a probationary certif1.3:7.te for the first year of teaching. A team of
three people, consisting of the school principal, a representative from higher education
and a coordinator from the State Divisior of Education, reviews the teacher in his or her
classroom and makes a recommendation rege.rding full certifice.cif n.

Alternative Certification

Emergency certificates may be issued by the State Department of Education to
candidates with a bachelor's de6iiee who agree to complete standard certification
requirements within two years. During the 1986-87 school year, 17 people in
mathematics received emergency certificates, and approximately 10 to 15 people per
year receive such certificates to teach science.

Teacher Training

Through Title Ti funds various programs are being undertaken to upgrade teaching skills in
science and mathematics.

Staff Development Needs

Elementary teachers need more science background and information on methods of
teaching science. Many physics teachers need more courses in content and
methodologies. The greatest staff development need for mathematics teachers in grades
K-6 is how effectively to use manipulatives in instruction. In grades 7-12 teachers' needs
include teaching higher order problem solving skills, visualization in all areas of
mathematics, and how to integrate the calculator and computer in instruction.
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FUNDING

Title II funds are principally used to develop local school inservices in science and
mathematics including integration of computers. Districts often pool their funds to bring
in speakers who provide inservice programs. A few districts sent teachers to summerworkshops sponsored by in-state and out-of-state institutions of higher education. Noadditional state monies targeting science or mathematics instruction were reported.

RECENT STATE REFORMS/NEW INITIATIVES

No recent state reforms that have affected science or mathematics instruction werereported.

TRENDS AND ISSUES

The three biggest problems South Dakota faces in improving science instruction are:

1. Elementary teachers need more content and methodologies;
2. Physics teachers need more content and methodology; and
3. Schools, especially elementary schools, need more equipment and materials.

The three biggest problems in improving mathematics instruction are:

1. The public needs to be educated about what mathematics is;
2. College and university instructors need to be updated; and
3. Teachers need time to plan activity-based learning.
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TENNESSEE

CURRICULUM

Curriculum Guides

Tennessee's science curriculum guide, developed by a task force of classroom teachers,
college instructors and the state science curriculum consultants, contains the broad goals
and objectives of the science curriculum framework. It also contains suggested content,
skills to be developed and activities appropriate to the objectives. Districts are required
to implement the state-developed curriculum frameworks. The guides were last revised
in 1987 for grades K-12.

The state has a set of required State Mathematic Frameworks which are broad outlines
that include goals and terminal objectives. The state also has a set of required guides
that extend the frameworks by adding instructional objectives, content, necessary
thinking skills and activities. Both the frameworks and the guides were developed by
Tennessee's mathematics consultant, Karen Hanna, and state teachers. Revisions for
grades K-8 were last made in 1986; revisions for grades 9-12 were made in 1987.

Higher Order Thinking Skills

Necessary higher order thinking skills are listed beside each activity for every
instructional (behavioral) objective in the guides K-12. Teachers of grades 9-12 are
required to comply with state legislation that calls for teaching reading, writing,
speaking and listening, mathematics, reasoning and study skills in the science
classroom. The integration of these components require higher order thinking skills.

Time Requirements

Although there are no specific time requirements for science in grades K-8, the
curriculum framework requires that sufficient time be devoted to fulfill its stated
objectives. Students in grades 9-12 must complete two units of science for graduation.

The state recommends that students in grades 1-3 receive a minimum of four hours per
week of mathematics instruction and that students in grades 4-8 receive five hours per
week of mathematics instruction. Students in grades 9-12 must complete two units of
mathematics for graduation.

Graduation Requirements

Effective with the class of 1988, students must complete two credits of science and two
credits of mathematics to graduate from high school. Students must also pass a
proficiency test in mathematics to graduate. The test is first administered in the 9th
grade. Students may retake the test once each year and twice in their senior year if
necessary. If students fail to pass the test after five attempts, they are awarded a
"Certificate of Attendance" in place of a diploma. Tennessee also offers an Honors
Diploma that, among other things, requires three units of mathematics.
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STUDENTS

Recognition and Awards

The state of Tennessee sponsors an Honors Progra,a to recognize outstanding students in
academic areas, including science and -nathematics.

Summer Institutes, Magnet and Residential Schools

The Martin Luther King High School and the Memphis East High School, both located in
Nashville, are special schools for students interested in studying science and
mathema*4cs. Students must apply to the schools and are selected on the basis of
aptitude, scholastic ability and interest. Approximately 1,500 students participate each
school year. Both schools are funded as regular schools.

The state also supports a four-week summer institute for students interested in science
and mathematics. Students must apply and submit a project. The approximate 100
yearly participants had to apply and submit a project. Participants then work
individually on special projects.

Special Populations

COMETS (Career Oriented Modules to Explore Topics in Science) is a state-initiated
program designed to increase the participation of underrepresented groups in science
education. Members of industry contribute by providing teachers with materials to help
stimulate participation of these students. Project EQUALS promotes the participation of
students and adults in mathematics lourses, fields of study and work. Curriculum
materials are provided for teachers, Students and parents at the elementary and
secondary levels.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are not assessed in Tennessee.

Assessment Content

The state-constructed tests are developed with the help of educators (ciassroom
teachers, instructional supervisors, etc.) and coordinated with the state's curriculum
guides. The tests administered to students in grades 3, 6 and 8 are specifically designed
to measure skills taught by a curriculum required statewide.

The test administered to students in grade 9 is designed to assess mastery of basic
language and mathematics skills necessary for success in high school. A passing score on
this test is one requirement of a high school diploma.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Results for
the state and districts are made public.
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Schools raceive school and individual student test results. The results enable a school to
determine strengths and weaknesses of the curriculum and areas of need for individual
students. Inservice opportunities can then be provided to teachers to strengthen needed
areas.

L ,tricts, or school systems, can compare their assessment results with statewide and
national average results. Systems can determine broad areas of strengths and
weaknesses within the school system as a whole and determine the direction of future
curriculum goals.

The State Bod of Education regularly reviews test results. The board's long-range plans
for core curriculum requirements and graduation requirements can be influenced by test
scores.

Subject Areas Assessed

All students in grades 2, 3, 5, 6, 7, 8, 9 and 12 are tested in mathematics and reading; all
students in grades 2, 5, 7, 9 and 12 are tested in language arts, social E.,lence and
science. This assessment schedule is not expected to change.

TEACHERS

Teacher Recruitment and Retention

Loan scholarships are available to undergraduates and current teachers seeking
certification in critical shortage areas, including science and mathematics. Additional
requirements for students include a minimum GPA of 3.0 and a minimum ACT score of
19 ( a score of at least 21 is preferred).

Teacher Shortages

There 1- not a shortage of science teachers in the state of Tenneseee; however, there is a
shortage of mathematics teachers. Loan scholarships and recertification projects,
instigated by colleges and universities, are in place to address these shortages.

Certification Requirements

Endorsements for grades K-8 require 18 quarter hours of natural sciences and six quarter
hours of mathematics. Endorsements for grades 7-12 require 27 quarter hours of
mathematics and 48 quarter hours of science, including biology, physics, chemistry, and
earth and space sciences.

Effective September 1, 1988, an endorsement in general science will require a minimum
of 36 quarter hours of course work, including biology, chemistry, physics, and earth and
space scieace. An endorsement in biology, chemistry, physics or earth and space science
will require 24 quarter hours of course work.

The 7-12 mathematics endorsement will be upgraded as of September 1, 1989. Thirty-six
quarter hours will be required, including 12 quarter hours of calculus, three of linear or
abstract algebra, three of geometry, three of probabilities or ste.tistics, three of
computer use and 12 of mathematics electives.
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Under consideration is a requiremen' for professional education experience beyond the
initial four years of undergraduate ,,:udy.

Alternative Certification

Temporary teaching permits, valid from the date o" issuance to June 30 of the following
year, are available to qualified people only when there is a shortage of regularly certifiea
teachers. The permit may be renewed if the shortage continues to exist the following
year. However, the temporary teaching permit does not lead to full certification.

Teacher Training

The state provides inservice training to teachers if requested by a local education
agency.

Staff Development Needs

The greatest staff development need among science teachers is the development of a
positive attitude toward teaching science in grades K-8.

The greatest needs among mathematics teachers involve teaching techniques. Teachers
need to emphasize manipulatives, applications and mathematics reading, writing and oral
coin munication skills.

FUNDING

Districts use Title a funds in a variety of ways, including staff development activities.
Additional state monies support the Center of Excellence for the Enrichment of Science
and Mathematics Education at the University of Tennessee.

RECENT STATE REFORMS/NEW INITIATIVES

It is hoped that the new career ladder and associated salary increases will promote
mathematics instruction by attracting more talented people to the teaching profession.

TRENDS AND ISSUES

The three biggest problems Tennessee faces in improving science instruction are:

1. Negative teacher attitude toward elementary science;
2. Lack of support for elementary science; and
3. Large class size.
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Current attention focuses on the effects of reducing class size and providing support
systems for elementary teachers in science through local colleges and universities.

The three biggest problems the state faces in improving mathematics instruct ion are:

1. Out-of-date mathematics instructional techniques;
2. Weak mathematics background of elementary teachers; and
3. High level of mathematics anxiety of students and elementary teachers.
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TEXAS

CURRICULUM

Curriculum Guides

The Texas Essential Elements, a curriculum framework developed in 1983-84 by the state
education agency, describes required course content for all grades. The mathematics
framework includes philosophies of mathematics, correlation of statewide assessment
tests to the Essential Elements, use of calculators and methods of problem solving, etc.
A course-by-course, grade-by-grade guide is now being developed. Revisions will be
ongoing to keep pace with the state's six-year textbook adoption cycle each year a
textbook proclam&tion addresses the philosophy of the courses being adopted and the
structure of the textbooks and teacher editions. Under development in science are
revisions for planning a safe and effective learning environment a science lab faculty
guide and a guide on safety practices in science. A major revision of the science
frameworks is anticipated in the 1989-90 school year.

Higher Order Thinking Skills

The Essential Elements in science are process oriented, and an Approved Honors Course
must include critical thinking and process skills. The mathematics Essential Elements
emphasize problem solving, and the textbook proclamation for mathematics asks for
problem solving as the focus of the text and requires situations in which students apply
problem-solving skills.

"Inels. uirements

Students in grades 1-3 must receive 100 minutes per week of science instruction. At
least 225 minutes per week are required in grades 4-6; 45 minutes per day in grades 7-8;
and 55 minutes per day in grades 9-12.

Students in grades 1-6 must receive 300 minutes per week of mathematics instruction.
Time requirements in mathematics for grades 7-8 and 9-12 are the same as those in
science.

Graduation Requirements

Through 1987, two units of science and two units of mathematics are required for
graduation. Students graduating in 1988 must complete an additional year of
mathematics (beginning with Algebra I). Students who complete 22 credits will receive
an "advanced notation" on their transcripts if the credits include one year of computer
science and three years each of science and mathematics along with other subject
credits. Beginning with the class of 1987, students are required to pass a criterion-
referenced assessment test designed to measure competencies in mathematics. The test
is administered in the 11th grade and may be retaken twice during the senior year. Only
students who satisfactorily complete the test are eligible for a diploma. Students who
are denied a diploma may continue to take the test and will receive a diploma upon
successful completion.
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STUDENTS

Recognition and Awards

There are numerous local recognition programs, and the state board is considering
establishing such programs on a state level in the future. Texas students participate in
programs sponsored by the U.S. Department of Energy, the National Science Foundation
and the state of West Virginia. Local colleges and universities also sponsor programs.

Summer Institutes, Magnet and Residential Schools

Some summer programs are available through Title II monies and located at individual
universities.

Special Populations

Title II programs designed specifically to address participation of special populations
include the Tex Prep program in San Antonio that identifies bright minority students in
9th grade and beyond with special science and mathematical abilities. The students work
with _ .gineers and scientists in the community. The general focus of the state's Title II
programs is to address underrepresented groups, although the "problem is not solved by
any means."

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Some higher order thinking measures are included on the present tests, and the state
board has a goal of more emphasis on these skills in the future.

Assessment Content

The state's assessment instrument measures a subset of the mandated Essential
Elements.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Results for
districts and schools are made public.

The assessment results are intended to be used by schools and districts to develop and
implement appropriate compensatory programs for students not mastering the minimum
skills. The results are intended to be used by state policy makers to evaluate textbook
proclamations, funding patterns, teacher education strategies and public school education
programs.

Subjects Assessed

Students in grades 1, 3, 5, 7 and 9 are assessed annually in mathematics, reading and
writing. Spanish versions of the tests are available to students with limited English
proficiency students in grades 1 and 3. By grade 11, students are assessed in
mathematics and English/language arts.
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TEACHERS

Teacher Recruitment and Retention

Forgivable loans are available through individual institutions of higher education to
undergraduates and current teachers who become certified in a critical shortage area.

Teacher Shortages

Teacher shortages are reported in mathematics, physical science and chemistry. The
state is addressing these shortages through an alternative certification program (see
below); individual teacher institutions are conducting heavy recruiting and informal work
with high schools to recruit students; and stondards for teacher education are being
upgraded (this will initially cause a drop in available teacher recruits but over the long
run will increase the number of teachers as the fiold becomes more professionalized).

Certification Requirements

To be accepted into a teacher certification program, all candidates must pass a state-
adopted basic skills test, which includes reading, writing and mathematics. At the end of
an approved teacher certification program, each candidate must pass a test of
professional knowledge and a content test in each area for which certification is sought.
The content area tests cover the knowledge needed to teach the Essential Elements.

Certification to teach at all levels requires three semester hours of mathematics (at the
content level of college algebra or above) and three semester hours of natural
(laboratory) science. Nine semester hours of electives, which include mathematics and
science, must also be taken.

Elementary certification (grades 1-8) does not specify additional hours of science or
mathematics, but additional course work must be taken in a combination of subjects to
assure the inclusion of the Essential Elements in all subjects taught in the elementary
grades. Mathematics, biology and earth science specializations require 12 semester
hours of course work in the area to receive elementary (grades 1-6) certification or 18
semester hours of course work in the area to receive elementary (grades 1-8)
certification. Life/earth science and physical science (chemistry ani physics or physical
science) specializations require 24 semester hours with at least 6 semester hours in each
area.

Secondary certification to teach mathematics, biology, chemistry, earth science or
physics requires 36 semester hours in the subject (with 12 semester hours in a directly
supporting field) or 24 semester hours in the certification area. Life/earth science and
physical science (chemistry and physics or physical science) certification requires 36
semester hours (with at least 12 semester hours in each area). Two 24 semester-hour
certification areas are required. Composite science certification requires 48 semester
hours of courses in biology, chemistry, geology and physics or physical science with 24
semester hours in one area and a minimum of six semester hours in each area.
Composite science certification allows the teacher to teach all sciences.

To advance on the statewide career ladder, teachers must obtain credit for higher
education course work or advanced academic training that is related to the job
assignment. Course work or training may relate to the subject taught by the teacher, an
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area for which certification is sought, instruction for a particular type or 3tudent taught
or other specified areas.

Alternative Certification

Districts with a documented or projected need for teachers may develop an alternative
certification program for State Board of Education approval. Individuals with relevant
degrees who meet grade point average requirements (2.5/4.0) overall and in the area of
need may be considered if they pass the state-mandated test of basic skills. During a
one-year program, alternative certification interns receive student contact experiences
and course work and serve as "teachers of record." Upon successful completion of the
internship, receipt of an acceptable appraisal and successful completion of certification
testing requirements, the district or other sponsoring organization may recommend the
individual for certireation.

Teacher Training

To upgrade the skills of science teachers, the state education agency is providing
technical assistance and inservice programs and workshops in elementary and secondary
sciences and earth and life science. To upgrade skills of mathematics teachers, the state
is developing Title II programs such as staff development modules in mathematics that
address the Essential Elements and integrate content and method' -1gy.

Staff Development Needs

The greatest staff development needs among science teachers are process and content
skills (especially at the elementary level) and inservice programs addressing science
safety. The biggest staff development needs among mathematics teachers, based on a
formal needs assessment in 1984 are: for elementary teachers training in areas they are
least prepared to teach, such as ;eometry, statistics and problems, error diagnosis; for
middle school teachers training i7. teaching with calculators and computers and teaching
statistics and problem solving; for high school teachers training in computers in
mathematics, calculators, consumer applications, statistics and problem solving.

FUNDING

Districts are using Title II funds to set up a mathematics education resource center, to
purchase manipulative materials and information and to provide extensive staff
development in a variety of formats. Districts may use flow-through funds to receive
state-developed staff development modules. Districts are also using Title II funds to
purchase science equipment and materials and and to design inservice programs.

RECENT STATE REFORMS/NEW INITIATIVES

The state continues to review the Essential Elements and graduation requirements to
provide direction for planning programs. "The 'no pass/no play' rule has caused some
students to avoid higher level classes, but it is nevertheless an excellent rule" it is
possible that districts can waive the requirement for classes such as trigonometry.
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TRENDS AND ISSUES

The three biggest problems Texas faces in improving science instruction are:

1. Lack of content and process skills in elementary science;
2. Overcrowding and lack of science facilities, materials and equipment, especially at
the 7th and 8th grade levels; and
3. People going into industry rather than becoming science teachers.

The biggest problems in improving mathematics instruction are:

1. The geography of the state there are rural districts to which it is difficult to
provide information and staff development (the state education agency has tried to use
distance technology, but the system is far from efficient);
2. Certification standards and teacher education, especially at the elementary level,
need to address more mathematics; and
3. A need for continuity of funding; Title II funds are so erratic that it is difficult to
implement any long-range programs.
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UTAH

Utah did not provide answers to the specific survey questions related to science or
mathematics education. The information included here about science was taken from a
March 1986 survey.

CURRICULUM

Curriculum Guides

Utah has a recommended set of standards and objectives for grades K-12. Specific
smemster CORE courses are required for grades 7 and 8. A field test to evaluate the
current guides occurred in 1986.

Higher Order Thinking Skills

The state's effort to incorporate higher order thinking skills is reflected in the languages
used in the core standards and objectives. Action verbs such as "identify, distinguish,
compare, describe, infer, apply, create and demonstrate" signify that higher order
thinking skills are emphasized.

Time Requirements

The state recommends that 5 to 10% of 5th and 6th grade class time be spent on science
instruction. Two hundred and fifty minutes per week are recommended for grades 7-9.
However, Utah is not an advocate of strict time requirements. Students have the option
of working at an accelerated pace.

Graduation Requirements

Effective in 1987, students must complete two units of science for high school
graduation.

STUDENTS

Recognition and Awards

Monies that support a wide variety of recognition programs for gifted and talented
students are a line item in Utah's Uniform School Fund.

Summer Institutes, Magnet and Residential Schools

Eighth grade students in Utah participate in summer institutes. About 30 students each
year are selected for an eight-week course in chemistry.

Special Populations

The Utah Math/Science Network sponsors a workshop each year with over 1,000
participants. The workshop allows girls (and boys) to interact with women who are
successful in mathematics/science careers.
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STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are currently not included in Utah's assessment battery.

Assessment Content

The NRT represents a reasonably good survey of the state's curriculum objectives.
However, the state is currently engaged in a major project to develop end-of-grade and
end-of-course CRTs that are specifically matched to state objectives.

Assessment Reporting

Assessment results are reported for the state, schooti and students. State results are
made public; and school results are available if requested from the local school district.

A school's assessment reports provide an opportunity for schools to compare their
performance with the state and the nation. They also allow for identification of program
strengths and weaknessc I.

Statewide results provide information on student performance in a variety of
achievement areas as well as in noncognitive areas. Implications for needed changes in
program emphasis are provided for use at the state level.

Subject Areas Assessed

In 1987 and 1989, a sample of students fn grades 5 ana 11 will be tested in mathematics,
reading and language arts.

TEACHERS

Recruitment and Retention

To attract teachers into science, Utah has a Utah Career Scholarship Fund through which
165 scholarships are available to high school graduates to enter teacher training (includes
tuition waiver and stipends) and 200 scholarships are available to students already in
teacher training (includes tuition waiver plus $3,000).

Teacher Shortages

Information not reported.

Certification Requirements

Utah currently has four types of certification: elementary, secondary, vocational
education and administrative. Effective no later than the 1988-89 school year, teachers
will not be assigned to teach any required CORE course unless they hold a current Utah
teaching certificate, have an undergraduate or graduate major or minor, have completed
a state-certified inservice program or have demonstrated competency in the specific
subject area.
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Alternative Certification

To prevent science teacher shortages, the state offers an "Eminence Certificate." This
is available on an annual renewal basis to individuals who have not gone through a
bonafide teacher preparation program. Doctors, engineers field scientists, etc., are
eligible through application and approval but are restricted to teaching two periods per
day.

Teacher Training

The larger districts of the state have inservice coordinators who organize workshops in
science and other subject areas. In addition, Weber State College, Utah State University
and Brigham Young University have organized science education centers. The tr iining
programs offered are determined by an appropriate needs assessment sample of
representative elementary and secondary teachers.

In 1985-86, the state legisature appropriated $300,000 for training underprepared
teachers. The state education agency sponsors and cosponsors a variety of inservice
programs. It works with different universities to provide subject-specific workshops; it
works with the Utah Science Teachers Association to provide a semiannual conference
focusing on teaching skills; and it holds curriculum development workshops. The state
education agency also approves, but does not fund, many district programs that provide
teachers with additional college credit. Furthermore, the state education agency
indirectly funds a teaching center specific to science, located at Weber State College in
Utah.

Staff Development Needs

Information not reported.

FUNDING

Funding has increased substantially to emphasize science and other critical areas of
education, such as mathematics, foreign languages and special education. Seventy
percent of Title II monies are distributed directly to districts on the basis of student
enrollment and fund several of the inservice programs for underprepared science and
mathematics teachers. The remaining 30% is divided between needs assessment,
administrative costs and exemplary inservice programs for science and mathematics
teachers.

RECENT STATE REFORMS/NEW INITIATIVES

Information not reported.

Information not reported.

TRENDS AND ISSUES
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VERMONT

CURRICULUM

Curriculum Guides

The Vermont Standards for the Approval of Public Schools, developed by the state
education agency, are now in place and required for use by local education agencies.
Science frameworks, developed by the state education agency, are also recommended.
The science frameworks are available for grades K-3, 4-6, 7-8 and 9-12 and were last
revised in 1986. In addition, the state recommends that districts develop mathematics
curricula using as a model either the Framework for the Development of a Math Scope
and Sequence or the framework developed by the Vermont Council of Teachers of
Mathematics, A Framework for Mathematics Curriculum Development in Vermont.

Higher Order Thinking Skills

The Vermont standards for mathematics emphasize that local "mathematics curriculum
stresses the use of mathematical skills to solve real-life problems ... [and] uses
concrete and pictorial materials to develop concepts and problem-solving skills."

Time Requirements

No guidelines for the amount of time spent on science education are specified for grades
5 or 6; however, half of each day must be comprised of science, social studies, physical
education, art, health and music. Students in grades 7-9 are required, for each year of
study, to spend at least 200 minutes per week each on science and mathematics
instruction.

Graduation Requirements

Effective for the graduating class of 1989, students must complete two years of science
instruction and two years of mathematics instruction as part of a combined minimum of
five years of instruction in science and mathematics in grades 9-12.

STUDENTS

Recognition and Awards

Local recognition programs exist, but none were reported at the state level.

Summer Institutes, Magnet and Residential Schools

Vermont's Governor's Institute on Science and Technology located at the University of
Vermont, College of Natural Resources, is supported by the state. Approximately 50-60
students, selected at the local level, participate each year. State and federal monies
amount to 15% of the funds, with the balance made up of private funds.

Special Populations

No specific programs to increase the participation of underrepresented groups were
reported.
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STUDENT ASSESSMENT

There is no statewide student assessment program in Vermont.

TEACHERS

Teacher Recruitment and Retention

A Loan Repayment Program is available to current science and mathematics teachers
who have outstanding loans guaranteed by the Vermont Student Assistance Corporation.

Teacher Shortages

Sporadic shortages of science teachers are reported; shortages of mathematics teachers
exist primarily in rural schools.

Certification Requirements

Eighteen credit hours of science are required for secondary certification. Elementary
school certification requires candidates to meet competency requirements in
mathematics (equivalent to a year of mathematics) and to take six credit hours in
science. There is no special certification for middle school/junior high school.
Secondary certification requires completion of competency requirements and a second
endorsement is available with an additional 12 semester hours.

Alternative Certification

Individuals may obtain initial certification in a shortage area by evaluation if they have
documented teaching experience, competence and qualifications, and demonstrate these
skills to a review board. They must then complete a 15-week apprenticeship.

Teacher Training

Teacher institutes, workshops, identification of exemplary programs and support of
'resource persons are methods used to upgrade the skills of science teachers. To upgrade
the skills of mathematics teachers, the state assists with local inservice programs and
works with colleges and universities, particularly to plan for use of Title II funds.

Staff Development Needs

The greatest staff development need in science among elementary teachers is experience
with inquiry- and activity-oriented teaching; among secondary science teachers the
greatest needs are low level science and curriculum development.

FUNDING

Title II funds are being used by districts for teacher inservice programs, course w rk,
curriculum development and supporting teacher attendance at science and mather iatics
institutes.

VERMONT - 240



RECENT STATE REFORMS/NEW INITIATIVES

The increase in the number of years of science and mathematics required for graduation
has had a positive effect in both subject areas.

TRENDS AND ISSUES

The biggest problems in improving science instruction are:

1. Shrinking funds for materials and equipment;
2. Lack of the amount of elementary science provided; and
3. Lack of improved science instruction in 7th and 8th grades in small (one- and two-
room) schools.

The biggest problems facing Vermont in improving mathematics instruction are:

1. Lack of wider opportunities for low achievers at the secondary level;
2. Lack of increasing the use of manipulatives at all levels; and
3. Lack of emphasis on higher order skills at all levels.

VERMONT - 241

21 S



VIRGINIA

CURRICULUM

Curriculum Guides

Since 1983, the Virginia Standards of Learning for Science have been recommended for
use by districts. They were developed by the Science Education Service with the aid of
field committees. In 1986, minor revisions were made to the standards for grades K-12.
The state of Virginia also has a set of objectives related to mathematics that districts
are required to include in t, ,ir local curriculum These objectives were developed in
1981 by special committees under the direction of the State Department of Education.
They are being revised in 1987 for grades K-7.

Higher Order Thinking Skills

There is an effort in the .state of Virginaa to include higher order thinking skills in science
through involving students in "process." There is also an effort to emphasize higher order
thinking skills by assessing the essential components of a support system for quality
science education and to change the way science is delivered in the classroom. This
system is currently being implemented in six pilot districts.

Higher order thinking skills are also being emphasized as a major objective in all areas of
mathematics. Special, regional, inservice workshops have been held on a statewide basis.

Time Requirements

The state of Virginia recommends that students in grades K-3 receive at least 100
minutes of science instruction per week. It is recommended that students in grades 4-6
receive at least 150 minutes of science instruction per week; 250 minutes per week are
recommended for grades 7-8; and at least two years of science are recommended for
grades 9-12.

There are no recommendations on the quantity of mathematics instruction at the
elementary, middle/junior high ..chool or high school levels.

Graduation Requirements

Effective with the class of 1989, the Virginia State Board of Education requires two units
of laboratory science and two units of mathematics plus one additional unit of science or
mathematics for graduation. A competency test in mathematic: is also required for
graduation. A certificate is offered to students who complete the board-prescribed
course of study but have not passed the competency test. Such students are encouraged
to retake and pass the minimum competency test to receive a diploma.

STUDENTS

Recognition and Awards

The state supports a Governor's School for Gifted Students in science and mathematics in
grades 9-12. A committee selects students to participate in this program on the basis of
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test scores. The Virginia Academy of Sciences sponsors the Virginia Junior Academy of
Science competition in which junior high school and high school students are eligible to
participate. Written science research papers are the basis for selection.

Summer Institutes, Magnet and Residential Schools

Both state and local monies support five magnet schools in science. The New Horizon
Magnet School for Science and Technology is located in Newport News; the Roanoke
Governor's Science School for Science and Mathematics is located in Roanoke; the
Thomas Jefferson High School for Science and Technology is located in Fairfax; the
Central Virginia Governor's School for Science and Technology is located in Linchburg;and the Summer Governor's Magnet Schools for Science and Technology (there are six of
these schools) are located in southwest Virginia. Three thousand students in grades 9-12
are selected yearly to participate on the basis of test scores, interest in science, high
aptitude in science and teacher recommendations.

There are no state-supported summer institutes for students studying science or
mathematics.

Special Populations

The emphasis in Virginia is less on special populations and more on students as a whole
and making the entire science and mathematics program appropriate for a broad range of
students. However, the state is increasing its focus on gifted students as well as on
special education students.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The state's assessment program does not address higher order thinking skills at this time.

Assessment Content

Assessment instruments have been selected on the basis of their correlation with state
objectives.

Assessment Reporting

The state reports assessment results for students, schools and districts. District results
are made public, and some school districts make school results public.

The state uses a criterion-referenced assessment that supports teachers' periodic
assessment of students' progress on adopted learner objectives by assuring that they have
assessment resource materials available. The state assessment provides information
regarding the educational progress of groups of students in order to evaluate the
effectiveness of instruction, redirect instructional activities when needed and to monitorstudent achievement. Two secondary purposes are to provide information regarding the
educational progress of individual students in order to plan appropriate educational
experiences for each student and to facilitate school divisions' testing of home-instructed
students as required by Section 22.1-254.1 of the Virginia Code. The Minimum
Competency Test is designed to ensure that each student demonstrates at least
minimum-level competence in reading and mathematics prior to receiving a high school
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diploma and to provide information for remediation for those students not demonstrating
competence. This program is offered to private schools electing to participate, as well
as to all public schools.

Subject Areas Assessed

In 1987, every student in grades 4, 8 and 11 will be tested in reading, language arts,
mathematics, social studies, science and reference materials. The state developed a new
testing program that recently received board approval. All students in grades 1, 4 and 8
will be tested in reading, language arts and mathematics annually. Beginning in 1990-91,
all students who are in the last grade of their school will also be tested (except 12th
grade). The last-grade testing is being added to provide information for the
identification of commendable and deficient schools.

TEACHERS

Teacher Recruitment and Retention

Scholarship loans are available to college juniors and seniors who are majoring in science
or mathematics. In 1985-86, 137 scholarship loans, totaling $274,003, were awarded.

Teacher Shortages

The state of Virginia has a teacher shortage in the area of science, especially earth
science. This shortage is being addressed through recruitment efforts by institutions of
higher education and through the use of Title II funds. In addition, the state developed a
series of 48 television programs to help individuals become certified. Universities and
colleges use the videos, but a professor must simultaneously work with teacher
candidates for them to receive full certification.

Even .ugh some districts express some difficulty in recruiting mathematics teachers,
there , not an official shortage of mathematics teachers.

Certification Requirements

All certificates require a total of 48 semester hours of general education, including at
least ore course in both natural sciences and mathematics. The Early Education
Certificate Endorsement (NK-4) requires an additional 60 semester hours in specialized
education, including science and mathematics and electives chosen fromscience and
mathematics. The Middle Education Certificate Endorsement (441) requires an additional
60 semester hours in specialized courses, including six hours in both science and math
plus 15 hours in science or mathematics if those are the chosen areas of concentration.
Biology, chemistry, physics, and earth and space science endorsements require 24
semester hours of course work. The biology endorsement also requires preparation in
chemistry, physics and mathematics; likewise, the chemistry endorsement requires
preparation in biology, physics, and mathematics. A general science endorsement
requires 30 semester hours of course work, including six in each of biology, chemistry and
physics, and 12 in earth and space sciences. A physics endorsement requires 24 semester
hours of course work, including preparation in biology, chemistry and math. The
Secondary Education Teaching endorsement in mathematics requires 27 semester hours,
including calculus, algebra, geometry, computer science, programming and language. A
general mathematics endorsement requires 18 semester hours of course work.
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Alternative Certification

Several of Virginia's institutions of higher education have programs that allow people
with bachelor's degrees in mathematics, science, foreign language or English to take a
condensed teacher education course and become certified. Program requirements
include completion of three education courses and an eight- to nine-week student
teaching position.

George Mason University has a program specifically for people desiring to make a career
change and become certified in physics, chemistry or earth science. The one-semester
program includes earning 15 hours of graduate credit in education and an eight-week
practicum.

There is no information available on the number of people who have taken advantage of
these programs.

Teacher Training

The Department of Education fun''. special institutes at colleges, universities and some
school districts to retrain teachers and upgrade their certificates. Teaching assistance is
provided through certain federal pograms.

Staff Development Needs

Science teachers in the state of Virginia lack academic experience in earth science sad
physics and need to upgrade their background. Teachers should perceive science as an
experience and teach concepts and processes. They also need to teach science from b.more integrated approach.

Mathematics teachers need to be assisted in developing a positive attitude toward
teaching; they need to feel important and appreciated. They also need to be given the
opportunity to be creative in the classroom.

FUNDING

Most school districts are using Title II funds to offer inservice programs that improve
instructional skills and upgrade teachers' backgrounds. The state provides funds to
support institutes for retraining science and mathematics teachers. It also offers
science/mathematics scholarship low 1 to college juniors and seniors who plan to go intothe teaching profession.

RECENT STATE REFORMS/NEW INITIATIVES

Increasing the amount of units required for high school graduation has promoted science
instruction by focusing more attention on science.

There have no new initiatives that have affected mathematics instruction. However, the
state is considering adopting a statewide assessment program using the Sims pool of
items and methodology. This program would help to identify areas of weakness.
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TRENDS AND ISSUES

The three biggest problems the state of Virginia faces in improving science instruction
include the delivery of science as fact rather than concept and process, the lack of
certified teachers and the lack of instructional materials. The state is trying to solve all
of these problems.

The biggest nroblems the state faces in improving mathematics instruction include
improving teacher and parent attitudes towards mathematics and developing a
curriculum that reflects current trends in mathematics. There is currently machinery in
place to start programs to strengthen the state's problems. Once data is collected from
the assessment program, the state will have a wealth of information to aid in this effort.
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WASHINGTON

Washington did not provide answers to the specific survey questions related to
mathematics.

CURRICULUM

Curriculum Guides

The Washington State Guidelines contain recommended program goals, general
objectives, learner outcomes and instructional implications. A statewide writing team of
25 science educators developed the guidelines in 1985, and they were reviewed by a
statewide panel of 35 science educators.

Higher Order Thinking Skills

Goal No. 3 of the state guidelines deals specifically with critical thinking skills;
objectives, learner outcomes, instructional implications and examples are included. For
the past two years, a major statewide conference on thinking skills has occurred that
included sessions specificall" directed to science.

Time Requirements

The amount of time spent on science instruction is determined at the local level.

Graduation Requirements

Washington students entering 9th grade after July 1985 must earn two units in science;
one unit must be in a laboratory science. Two units in mathematics are required for
graduation.

STUDENTS

Recognition and Awards

Recognition programs in which Washington students participate include the West Virginia
National Youth Science Camp and the National Institute of Health.

Summer Institutes, Magnet and Residential Schools

There are no special schools for students studying science supported by the state.
However, some of the state's colleges sponsor one- to four-week summer institutes that
focus on interactive science. Approximately 100 students participate each summer.

Special Populations

The state supports several projects for teachers in an effort to increase the participation
of special student populations. Such efforts include MESA (Mathematics, Engineering,
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Science Achievement) teacher inservice an the University of Washington, NASEA (Native
American Science Education Association) grants to teachers to attend regional
conferences, and NDN (National Diffusion Network) sponsored two-day conferences
highlighting exemplary science and mathematics programs.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

The MAT 6 includes a higher order thinking skill score. The state also considered some
concepts of higher order thinking skills in the analysis of its direct writing assessment in
the spring of 1987.

Assessment Content

State level curriculum committees are making recommendations concerning the choice
of the commercial standardized tests Washington should use in its assessment program.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. Results for
the state add districts are made public.

State assessment results are used by schools for evaluation and needs assessment of
special programs and to plan, in collaboration with students and parents, appropriate
educational programs for students.

Districts use assessment results for program and curriculum review, materials selection
and public reporting/accountability.

State education policy makers use assessment results for determining resource needs,
determining staff/program development priorities, public reporting/accountability and
identification of special groups with special needs.

Subject Areas Assessed

Every student in grades 4, 8 and 10 are tested annually in reading, mathematics and
language arts. A sample of students in grade 11 was tested in 1987 in writing and
language arts. In 1989, a sample of students in grade 11 will also be tested; but the
assessment content has not yet been determined.

TEACHERS

Teacher Recruitment and Retention

Undergraduates majoring in science or mathematics may receive a loan for up to $10,000
to complete their studies in teacher education. Ten percent of the loan is forgiven for
each year taught.
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Teacher Shortages

Washington has a shortage of science teachers. Through the use of Title U funds,
districts provide opportunities for teachers to be retrained who are currently teaching
science but do not have the equivalent of a minor in science(s). The following numbers of
science teachers, to date, have received some type of inservice training: elementary,
1,293; middle school, 264; arai nigh school 290.

Certification Re uireillileats

Currently, only kindergarten through 8th grade or 7th grade through 12th grade
certificates are available in Washington. As of August 31, 1987, the following
certificates will be available: preschool through 3rd grade, kindergarten thrt gh 8th
grade, 4th grade through 12th grade and kindergarten through 12th grade. There are no
state requirements regarding the amount of training teachers rust have in science; each
institution of higher education develops their own set of teacher preparation
requirements. For elementary certification (K-8), most colleges require at least one
class in science methodology. A typical secondary (7-12) certification program might
include 45 quarter hours in science. A previously certificated teacher may add an
endorsement in another science area with 24 quarter hours.

A year of continuing study consisting of 45 quarter hours of upper division or graduate
credit is required in order to receive a continuing certificate.

Alternative Certification

The state does not support an alternate route to certification for science teachers.

Teacher Training

The state education agency offers the following programs to upgrade the skills of science
teachers:

o Chautauqua - a program to retrain science teachers
o WAETAG - focus on a science pre-session at the conference for teachers of

gifted students
o Vocational - provides monies to upgrade science/mathematics skills of

vocational teachers
o NDN Conference - highlight 21 exemplary science/mathematics programs
o Science/Mahtematics/Computer Grants - (state monies available to districts)
o Administering the Title U monies available and providing technical assistance

to districts.

Staff Development Needs

The greatest staff development needs among science teachers include adequate -ontent
background, particularly at the middle school/junior high and elementary levels and the
ability to implement computers in the science curriculum.
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FUNDING

Many districts pool their Title II funds by forming cooperatives and offer courses or
inservice programs which lead to teaching endorsements. Title II funds also help pay for
teachers' registration fees, tuition, etc., for conferences and courses.

RECENT STATE REFORMS/NEW INITIATIVES

There have been no recent state reforms that have affected science instruction in
Washington.

TRENDS AND ISSUES

The three biggest problems the state of Washington faces in improving science
instruction are:

1. Unqualified science instructors;
2. Underserved populations; and
3. Limited district and state finances which create problems such as a lack of adequate
science laboratories, lack of equipment and supplies, substandard laboratory safety aad
storage provisions and large class sizes.
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WEST VIRGINIA

CURRICULUM

Curriculum Guides

West Virginia has Science Learner Outcomes for grades K-12 that define the tasks a
learner should be able to accomplish. The outcomes were developed by writing teams of
teachers, curriculum supervisors, higher education faculty and the state science
coordinator. They were verified for importance and frequency of use by certified,
practicing teachers through a process that included teachers from all regions of the
state. Districts must prove that the Science Learner Outcomes are incorporated in their
curriculum.

The state also has Mathematics Learner Outcomes for grades K-12 that were developed
by mathematics educators and verified, approved and adopted by the State Board of
Education. The outcomes have been required for use by districts since 1984 and are due
for review in 1989.

Higher hxler TtnIinie Skills

Higher order thinking skills are being addressed in West Virginia in several ways.
Problem solving is included in the learner outcomes. Materials have been developed to
facilitate the teaching of science using an activity or lab-oriented approach. The State
Department of Education sponsored the State Education Conference that focused on
critical thinking skills. In addition there is a wide range of staff development programs
that address this issue.

Time Requirements

The state recommends that 5-7% of a student's day be spent on science instruction in
grades K-4, 11-15% in grades 5-8 and 7-8% in grades 9-12. There is an additional 34% of
nonallotted discretionary time daily that can also be devoted to science.

It is recommended that students in grades 1-4 receive 250 minutes of mathematics
instruction per week; it is recommended that students in grades 5-o receive 215 minutes
per week. Students in grades 9-12 must complete 230 minutes per week to meet the two-
credit mathematics graduation requirement.

Graduation Requirements

Two units of science and two units of mathematics are required for high school
graduation in West Virginia.

STUDENTS

Recognition and Awards

The State Science Fair, sponsored by the National Science Service, recognizes
outstanding students in grades 9-12. The Field Day Organization sponsors the State
Mathematics Field Day to recognize the outstanding academic achievement of students
in grades 4-12.
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Summer Institutes, Magnet and Residential Schools

Special schools, such as magnet and residential schools, are under consideration. There
are no state-supported summer institutes for students interested in science or
mathematics.

Special Populations

There are no special programs designed specifically to increase the participation of
underrepresented groups in science or mathematics.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are not specifically addressed in West Virginia's assessment
program. However, an abilities test is administered that includes both verbal and
nonverbal reasoning.

Assessment Content

The assessment committee seldets the assessment instrument that best matches the
state's learner outcomes.

Assessment Reporting

Assessment results are reported for the state, districts, schools and students. State and
district results are made public. Districts may make school assessment results public but
the state education agency does not.

Assessment results are used by schools for instructional improvement, career guidance,
and educational planning for students. Districts use assessment results for instructional
improvement purposes. The results are used by state education policy makers for
instructional improvement and accountability.

Subject Areas Assessed

Every student in grades 3, 6, 9 and 11 is tested in mathematics, reading, language arts,
science, social studies and reference skills. Students in grades 8 and 10 are tested in
writing. This assessment program is not scheduled for revision in the near future.

TEACHERS

Teacher Recruitment and Retention

The West Virginia Scholarship Fund for Teacher Trainees is designed to attract people
into the teaching profession.
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Teacher Shortages

There are some teacher shortages in the areas of chemistry and physics, and there is not
currently a mechanism in place to deal with, this problem. Teacher shortages in
mathematics are minimal.

Certification Requirements

Individuals desiring to teach early childhood (K-4), middle childhood (5-8) or adolescent
education (9-12) are required to pass a test of basic skills prior to admission into a
teacher training program. Preparation standards are determined by the institutions of
higher education. An exit exam must be passed prior to certification.

Alternative Certification

A public school/higher education partnership that provides training to fully certified
teachers assigned to teach in critical shortage areas has recently been approved by the
State Board of Education. Participating teachers must complete a summer training
session and a one-year internship and are provided with individualized support programs
after their competencies have been reviewed and their weaknesses determined.

Teacher Training

Regional staff development workshops provide teachers with science content and
methods of science instruction. To upgrade the skills of mathematics teachers, the state
education agency has developed instructional materials has identified resources and
sponsors staff development programs, including "Train the Trainer" programs.

Staff Development Needs

Science teachers need more opportunities to develop laboratory activities that relate
directly to the materials being taught. Mathematics teachers need to identify their
personal teaching needs. They also need to be provided with remedial programs and
methods of teaching applications to non-college-bound students.

FUNDING

Districts are using Title II funds to identify and address instructional needs using
consultants and/or local study groups. These funds are also used to provide teachers with
graduate course work.

RECENT STATE REFORMS/NEW INITIATIVES

There have been no recent reforms that have had an impact on science or inathematics
instruction.

TRENDS AND ISSUES

The following three issues have been identified as the main problems that West Virginia
faces in improving science instruction:
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1. Elementary teachers view reading science textbooks as equal to participating in
laboratory activities;
2. Secondary teachers often view lecturing and testing for recall knowledge of content
as the most important aspect of learning science; and
3. Teachers must give up their evenings and Saturdays to attend professional
development workshops and often choose not to do so.

The state is faced with three main questions in its effort to improve mathematics
instruction:

1. How do you train elementary teachers to use multiple techniques/algorithms in
addressing needs?
2. How do you raise the expectation level of teaehcr6?
3. With given learner outcomes, how do you remediate at all levels to address individual
needs?

Progress is being made in all of these areas. There has also been an emphasis on using
technology to assist and motivate both teachers and students.
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WISCONSIN

CURRICULUM

Curriculum Guides

Wisconsin's Guide to Curriculum Planning in Science, and Guide to Curriculum Planning
in Mathematics were developed by statewide committees and the state education agency
for all grades. Their use by districts is recommended. There are no required courses,
only required topics and a required number of courses. Equivalencies are allowed only as
exceptions for individual students and are generally based on schedule conflicts or other
difficulties.

Higher Order Thinking Skills

In addition to the recommendations regarding higher order thinking skills in the
guidelines, districts are encouraged to use Title II money to develop teachers' s! *ills in
teaching problem solving. The state education agency and the Wisconsin Mathematics
Council are cooperating to provide opportunities for this development. The state
education agency has identified processes associated with each category in the science
frameworks, and recommends, for example, that 60% of science time in grades K-2 be
devoted to problem solving, 50% in grades 3-6, 35% ill grades 7-9 and 20% in grades 10-
12.

Time Requirements

Wisconsin recommends that not less than 250 minutes per week at all grade levels be
spent on mathematics instruction. The recommendations for science, which are
generally adhered to, are 10% of time in kindergarten, 100 minutes per week in grades 1-
2, 150 minutes per week in grades 3-4, 175 minutes per week in grade 5, 250 minutes in
grade 6 and one full period per day in grades 7-12.

Graduation Requirements

Effective in September 1988 for grades 9-12, two credits of science are required
including biological and physical science; two credits of mathematics are required,
including arithmetic processes, symbols and properties and elements of algebra,
geometry and statistics. This does not exclude courses in general or integrated sciences,
or earth science. There is a provision for equivalencies. If it can be shown that an
elective course(s) contains approximately the same objectives and time requirements of a
required course, the elective course may be considered equivalent. A credit earned via
an equivalent course is noted on the student's record. As of July 1985 school boards were
given the option of participating in the minimum competency testing program.
Mathematic skills are evaluated in these competency tests. Remedial programs are
available to students who fail the test. Successful completion of the test can be used as
a prerequisite to graduation, although few districts exercise this option.

Districts must enable all students to take science and mathematics every year.
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STUDENTS

Recognition and Awards

Mathematics competitions include a mathematics talent search with a recognition day
sponsored by the University of Wisconsin, Madison; a team competition with awards
sponsored by the Wisconsin Mathematics Council; and other programs, such as Math
Counts. Science recognition programs include the National Science Olympiad for
middle/junior high school and senior high school students; the Science Congress, a
research-based competition for seniors sponsored by the Wisconsin Society of Science
Teachers and the Wisconsin Academy of Sciences, Arts and Letters; a Junior Science,
Humanities and Engineering Symposium for seniors; and a statewide science fair fr ..
seniors sponsored by Marquette University.

Summer Institutes, Magnet ant.. Residential Schools

The state supports a summer institute program for 8th grade graduates entitled Science
World. This program is a one-week, i^tegrated physical science/biology/earth scie.ce
program at Pigeon Lake, Wisconsin in which 360 students participate each year (60 per
week for six weeks). It also provides one week of professional development experiences
for 120 science teachers each year.

Special Populations

The Science World Program, described above, gives priority to minority and handicapped
children who qualify, and 50% of the participants are girls.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Higher order thinking skills are aeuetAsed only to the extent that the Comprehensive Test
of Basic Skills addresses them.

Assessment Content

There is no linkage or coordination "oetween the state's curriculum guides and the CTBS
assessment instr Anent used by the s' "te of Wisconsin.

Assessment Reporting

Assessment results are reported for the state and students. The state results are made
public. Results are not intended for use by schools or districts, and the assessment
results are returned to the students.

Results of the assessment are intended only to provide state education policy makers
with a basis for national comparison.

Subjects Assessed

Students in grades 4, 8 and 11 are assessed annually in mathematics, reading and
language arts.
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TEACHERS

Teacher Recruitment and Retention

No recent recruitment efforts were reported.

Teacher Shortages

In 1986-87 there were 61 emergency licenses issued in science and 39 emergency licenses
issued in mathematics. However, the level of competency is less than it formerly was,
because many junior high school teachers do not now have secondary mathematics
certification. Mar: are certified to teach grades 1-8, and while they have a proper
license for these grades, they know less mathematics than a math-certified teacher at
the secondary level would know. The decline in elementary enrollments created a surplus
of teachers; at the same time, that a shortage of certified high school teachers
developed. The math-certified junior high school teachers were moved to the senior high
level, and the surplus elementary teachers were assigned to junior high school. Likewise
in science, there are no open positions, but the quality of teaching has declined due to
transferring positions.

Certification 144uirements

Completion of an approved program is required for elementary certification (study of
mathematics and a minimum of 6-15 science credits are generally required). Although
there is not a special junior high school certification available, an elementary science
minor, for example, would require 28 credits and would allow the candidate to teach
general science at the junior high school level; a major in one science and minor in
another would be acceptable to teach general science: in 9th grade. Broad field science
certification requires 56 credits of science and allows an individual to teach science in
grades 7-12 but not specific courses in biology, chemistry, physics or earth science in
grades 10-12. Teaching those courses requires the appropriate 22 credit minor along with
the broad field or another 34 credit science major.

There is not a state requirement for a fifth year of professional education experience,
but all teachers must complete six credits of course work (or the equivalent) every five
years to renew certification.

AI t .rnative Certification

There is an internship program through which candidates can complete the necessary
education courses during the internship if they already have a major or minor (or enough
credits) in a subject.

Teacher Training

To upgrade the sk.il..; of science teachers, the state conducts a leadership training
program which is tied to the Science World program described above. Lr.st year the
focus was on elementary school teachers, and the focus will be on teachers at other
grade level in the future. In addition, the Science Education Service Center's project,
funded through the National Science Foundation (NSF) provides staff development
services to teachers. The project features cooperation between the University of
Wisconsin and the state education agency. After the three-year NSF funding expires, the
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state will pick up the cost. The skills of middle level mathematics teachers would be
upgraded if a proposed certification plan is approved.

Staff Development Needs

The greatest staff development need among science teachers is training and experience
in curriculum development and implementation. Among elementary school teachers, a
greater understanding of mathematics concepts is needed; among secondary school
teachers, greaser knowledge of research on teaching and learning in mathematics is a
staff development priority.

FUNDING

Districts are using Title II funds to replicate the kinds of inservice offerings typically
provided by the state education agency. Some send teachers to meetings and
conferences sponsored by the National Council of Teachers of Mathematics (NCTM), the
Wisconsin Mathematics Council or the state education agency. The most common uses of
Title II funds in science are engaging professors and experts to work with elementary and
secondary school teachers via competitive grants, through institutes and workshops.
Some have developed consortium efforts through cooperative educational service
agencies.

Discretionary funds are available through the state superintendent to be used for
leadership training.

RECENT STATE REFORMS/NEW INITIATIVES

New state standards require written K-12 sr iential curricula in all subject areas as well
as regular instruction at all grade levels. Lse of the new curriculum guides to meet
these requirements will tend to promote science and mathematics instruction in
Wisconsin.

TRENDS AND ISSUES

The three biggest problems Wisconsin faces in improving science instruction are:

1. Finding partnerships with business/industry and schools;
2. Developing local curricula; and
3. Lack of on-going professional development opportunities for teachers.

The biggest problem in improving mathematics instruction is the perpetuation of the past
(both in curriculum and instruction) which can be see:. through:

1. Too much emphasis on symbol manipulation at all levels;
2. Too much emphasis on demonstration/practice rather than concept development; and
3. In high schools, the systematic exclusion of students of average ab' kty (and below)
due to the undue emphasis on the calculus preparatory sequence.
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WYOMING

CURRICULUM

Curriculum Guides

Wyoming does not have state mandated or recommended curriculum guideliness for
science or mathematics.

Higher Order Thinking Skills

Higher order thinking skills are being emphasized through statewide workshops for
teachers at universities and at other conferences. In addition, Title II funds are
promoting the emphasis of higher order thinking skills in science and mathematics
programs.

Time Requirements

There are no state guidelines regarding the quantity of science or mathematics
instruction students receive at the elementary, middle/junior high school or high school
levels. However, all state high schools must offer a minimum of one Carnegie unit of
science and mathematics per year to all students.

Graduation Requirements

Wyoming minimum standards for graduation, as specified by the State Board of
Education, include successfully completing a program of study as identified by the
Wyoming School Accreditation Standards. Students must also demonstrate the ability to
compute preyticiently. All districts must offer a different course selection each year so
that a student has the opportunity to take four years of one subject. Regulations require
all schools to identify students needing assistance in the basic skills, and remedial
programs may be substituted to meet the needs of the individual student. Each school
district is responsible for ensuring that the schools under its jurisdiction adhere to the
minimum standards.

STUDENTS

Recognition and Awards

Recognition programs for outstanding performance in science in which Wyoming students
participate include: the State Science Fair, sponsored by the Wyoming Science Teachers
Association (K-12); the Wyoming/Colorado Junior Science and Humanities Symposium
(11-12); the West Virginia Youth Science Camp, sponsored by the Governor of West
Virginia (two high school seniors from each state participate); and the Science Olympiad
(7-12).

Recognition programs for outstanding performance in mathematics in which Wyoming
students participate include: the State Math Contest, sponsored by the Wyoming Council
of Teachers of Mathematics (7-1?); Math Counts, sponsored by the Wyoming Society of
Professional Engineers (5-9); the Math Olympiad, sponsored by individual schools (7-12);
and a special section for mathematics students in the Science Fair.
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Summer Institutes, Magnet and Residential Schools

The state does not support special schools or summer institutes for students studying
science or mathematics.

Special Pop' rations

There has been an effort in the state of Wyoming to recruit women and minorities into
nontraditional fields such as science and mathematics. Workshops are Hold for teachers
to help them increase the awareness of this need. The state legislature allots money
annually for the education of gifted students.

STUDENT ASSESSMENT

Assessing Higher Order Thinking Skills

Wyoming uses the National Assessment of Educational Progress assessment instrument
that includes higher order thinking skill items.

Assessment Content

Because the state does not have curriculum guides or objectives, assessment content
cannot be coordinated in this way.

Assessment Report

Only state assessment results are reported and made public.

State assessment results are used by state policy makers for policy review and analysis.

Subject Areas Assessed

Concurrent with the National Assessment of Educational Progress assessment program, a
sample of student in grades 4, 8 and 12 are tested annually in reading, writing and social
studies.

TEACHERS

Teacher Recruitment and Retention

Title II monies may be used to help current teachers become recertified in foreign
language, science, mathematics, computer science or telecommunications.

Teacher Shortages

Wyoming does not have a shortage of science or mathematics teachers.

Certification Requirements

No specific amount of science or mathematics training is required for elementary
certification. However, a methods course in the appropriate field is part of all
undergraduate programs. Secondary certification in science requires a minimum of 30
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semester hours, including course work in biological science, earth science, physical
science and mathematics. Secondary certification in mathematics requires a minimum
of 24 semester hours, including course work in linear algebra and calculus.

Alternative Certification

The state of Wyoming does not support an alternate route to certification for science or
mathematics teachers.

Teacher Training

To upgrade the skills of science and mathematics teachers, the state education agency
provides professional growth workshops, inservice programs and conventions.

Staff Development Needs

Science teachers need to be provided with opportunities to incorporate fully higher order
thinking skills into the science curriculum. Mathematics teachers need to learn
alternative strategies for teaching mathematics that are exciting and dynamic.

FUNDING

Districts use Title II funds for teacher inservices and workshops. No other state monies
targeted t(' science or mathematics instruction have been made available to districts.

RECENT STATE REFORMS/NEW INITIATIVES

There has been no recent legislation that has affected science or mathematics
instruction.

TRENDS AND ISSUES

The biggest problem the state of Wyoming faces in improving science instruction is
getting teachers to understand philosopil!qally the real mission of science instruction,
which is teaching science as & creative, inventive endeavor. Some mathematics teachers
also need a clearer understanding of the total scope of mathematics education.
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APPENDIX A
SCIENCE RESPONDENTS

Donna Bentley
Science Consultant
Department of Education
111 Coliseum Boulevard
Montgomery, Alabama 36193
205-261 -2747

Peggy Cowen
Science/Math Consultant
Department of Education
Pouch F
Juneau, Alaska 99811
907-465-2841

A. Rick Davis
Science Coordinator
Division of Curriculum and Instruction
Department of Education
American Samoa Government
Pago Pago, American Samoa 96799
684-633-1247/1248

Michael Lang
Science Specialist
Department of Education
1535 West Jefferson
Phoenix, Arizona 85007
602-255-3847

Bill Fulton
Science and Environmental Education
Department of Education
No. 4 State Capitol Mall
Little Rock, Arkansas 72201
501-371-2941

Thomas Sachse
Manager, Science Education Unit
Department of Education
P. 0. Box 944272
Sacramento, California 94244-2720
916-324-7187

Quinton Baker
Science Supervisor
Department of Education
201 East Colfax
Denver, Colorado 80203
303-866-6600

Sigmund Abe les
Science Consultant
Department of Education
P. 0. Box 2219
Hartford, Connecticut 06145
203-566-4825

Jack Cairns
State Science Supervisor
Department of Public Instruction
Townsend Building
Dover, Delaware 19901
302-736-4885

Mary B. Harbeck
Supervising Director of Science
District of Columbia Public Schools
Instructional Services Center
20th and Evarts Street, N.E.
Washington, _ istrict of Columbia 20018
202-576-6580

Linda K. Parker-Harageones
Science Consultant/Middle Grades
Department of Education
Knott Building
Tallahassee, Florida 32399
904-488-1701

James R. Wilson
Elementary Science Consultant
Department of Education
1952 Twin Towers East
Altanta, Georgia 30334
404-656-2685

Miles C. Muraoka
Science/Mathematics Specialist
Department of Education
189 Lunalilo Home Road
Honolulu, Hawaii 96813
808-395-7213

Richard Kay
Science Consultant
Department of Education
650 State Street
Boise, Idaho 83720
208-334-2281
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Don Roderick
Educational Consultant
Program Planning and Development
State Board of Education
100 North First Street
Springfield, Illinois 62777
217-782-2826

Jerry M. Coiglazier
Science Consultant
Center for School Improvement

and Performance
Department of Public Instruction
Room 229, State House
Indianapolis, Indiana 46204-2798
317-296-9657

Jack A. Gerlovich
Science Consultant
Department of Public Instruction
Grimes Building
Des Moines, Iowa 50319
515-281-3249

Ramona J. Anshutz
Education Program Specialist
Department of Education
120 East Tenth Street
Topeka, Kansas 66612
913-296-4946

Frank B. Howard
Science Consultant
Department of Education
1829 Capitol Plaza Tower
Frankfort, Kentucky 40601
502-564-2672

James E. Bear
Supervisor of Science
Department of Education
P. 0. Box 94064
Baton Rouge, Louisiana 70804-9064
504-342-3413

Thomas Keller
Science Consultant
Department of Educational and

Cultural Services
Department of Education
State House Station No. 23
Augusta, Maine 04330
207-289-5930

Anita Stockton
Specialist in Science
Department of Education
200 West Baltimore Street
Baltimore, Maryland 21201
301-333-2319/2315

James Case
Associate Commissioner of

Curriculum and Instruction
Department of Education
1385 Hancock Street
Quincy, Massachusetts 02169
617-770-7300

Nancy Mincemoyer
Science Specialist
Department of Education
P. 0. Box 30008
Lansing, Michigan 48909
517-373-4223

Richard C. Clark
Science Specialist
Department of Education
550 Cedar Street
650 Capitol Square Building
St. Paul, Minnesota 55101
612-296-4071

Nancy Brown
Secondary Curriculum Coordinator
Department of Education
Bureau of School Improvement
P. 0. Box 771
Jackson, Mississippi 39205
601-359-3768
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William F. Boulter
Science Supervisor
Department of Education
P. 0. Box 480
Jefferson City, Missouri 65102
314-751-9069

Bob Briggs
Science Specialist
Department of Public Instruction
State Capitol
Helena, Montana 59620
406-444-4439

James A. Woodland
Science Consultant
Department of Education
310 Centennial Mall, South
Lincoln, Nebraska 68509
402-471-4329

William F. Arensdorf
Assistant Director
Basic Education
Department of Education
Capitol Complex, 400 West King Street
Carson City, Nevada 89710
702-885-3136

William B. Ewert
Science Education Consultant
Department of Education
State Office Park South
101 Pleasant Street
Concord, New Hampshire 03301
603-271-2632

Bruce Marganoff
Science Coordinator
Department of Education
225 West State Street
Trenton, New Jersey 08625
609-984-1456

B. K. Graham
Science ac Conservation Specialist
Department of Education
State Education Building
Santa Fe, New Mexico 87503
505-827-6579

Susan Agruso
Associate in Science
Bureau of Science Education
Department of Education
Washington Avenue
Albany, New York 12234
518-474-7746

Jake Brown
Assistant Director
Division of Science
Department of Public Instruction
Room 284, Education Building
Raleigh, North Carolina 27603-1712
919-733-3694

Chuck DeRemer
Math/Science Curriculum Coordinator
Department of Public Instruction
State Capitol
Bismarck, North Dakota 58505
701-224-2514

Nay Wagner
Science Supervisor
Department of Education
65 South Front Street, Room 1013
Columbus, Ohio 43215
614-466-2979

Doris K. Grigsby
Science Specialist
Department of Education
2500 North Lincoln Boulevard
Oklahoma City, Oklahoma 73105
405-521-3361

Raymond E. Thiess
Specialist, Science Education
Department of Education
700 Pringle Parkway, S.E.
Salem, Oregon 97310
503-378-3569

John J. McDermott
Senior Science Education Advisor
Department of Education
333 Market Street, Box 911
Harrisburg, Pennsylvania 17126-0333
717-783-6598
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James L. Harrington
?rogram Development Consultant
Department of Education
Roger Williams Building
22 Hayes Street
Providence, Rhode Island 02908
401-277-2821

Peggy Cain
State Science Consultant
Department of Education
801 Rutledge Building
Columbia, South Carolina 29201
803-734-8366

James Hauck
Science Director
Department of Elementary and
Secondary Education

Department of Education
Kneip Building
Pierre, South Dakota 57401
605-773-4329

Geraldine Farmer
State Science Specialist
Department of Education
Box 5077, T.T.U.
Room 214, Cordell Hall Bldg.
Nashville, Tennessee 37219
615-741-7856

Joseph J. Huckestein
Science Director
Texas Education Agency
1701 North Congress Avenue
Austin, Texas 78701-1494
512-463-9556

R. LaMar Allred
Specialist Science Education
State Office of Education
250 East 500, South
Salt Lake City, Utah 84111
801-533-5965

George A. Tanner
Science Consultant
Department of Education
State Office Building
120 State Street
Montpelier, Vermont 05602
802-828-3111

Joseph D. Ex line
Associate Director for Science
Department of Education
P. O. Box 6Q
Richmond, Virginia 23216
804-225-2864

Peggy Bedrick-Vatter
Supervisor of Science and Mathematics

for Technical Assistance
Superintendent of Public Instruction
Old Capitol Building
Olympia, Washington 98504
206-753-6752

Lloyd C. Culberson
Coordinator, Science
Department of Education
Capitol Complex, B-330
Charleston, West Virginia 25305
304-348-7818

Kenneth W. Dowling
Science Specialist
Department of Public Instruction
125 South Webster Street, Box 7841
Madison, Wisconsin 53707
608-266-3319

William M. Futrell
Science/Math Coordinator
Department of Education
241 Hathaway Building
Cheyenne, Wyoming 82002
307-777-6247
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APPENDIX B
MATHEMATICS RESPONDENTS

Linda Pledger
Mathematics Specialist
Department of Education
111 Colesium Boulevard
Montgomery, Alabama 36109

Peggy Cowan
Mathematics/Science Consultant
Department of Education
Division of Education Program Support
Goldenbuilt Place
P. 0. Box F
Juneau, Alaska 99811-000F
907-465-2841

Kay Dean
Mathematics Specialist
Department of Education
1535 West Jefferson
Phoenix, Arizona 85007
602-255-5233

Charles D. Watson
Specialist, Mathematics
Department of Education
Capitol Mail
Little Rock, Arkansas 72201
501-371-2941

Walter Denham
Director, Mathematics Education
Department of Education
721 Capitol Mall
Sacramento, California 95814
916-322-2508

Mattye Pollard-Cole
Mathematics Consultant
Department of Education
201 East Colfax Avenue
Denver, Colorado 80203
303-866-6785

Steven J. Leinwand
Mathematics Consultant
Department of Education
P. 0. Box 2219
Hartford, Connecticut 06145
203-566-2645

William J. Geppert
Mathematics Supervisor
Department of Public Instruction
Townsend Building
Dover, Delaware 19901
302-736-4885

Gordon M. C. Lewis
Supervising Director for Mathematics
District of Columbia Public Schools
20th and Evarts Streets, NE
Washington, District of Columbia 20018
202-576-7816

Renee H. Henry
Mathematics Consultant
Department of Education
Knott Building
Tallahassee, Florida 32301
904-488-1701

Eloise T. Barron
Mathematics Coordinator
Department of Education
1952 Twin Towers East
205 Butler Street
Atlanta, Georgia 30334
404-656-2685

Miles Muraoka
Science/Mathematics Specialist
Department of Education
189 Luna lilo Home Road
Honolulu, Hawaii 96825
808-395-7213

Tom Farley
Mathematics Consultant
Department of Education
Len B. Jordan Building
Boise, Idaho 83720
208-334-2281

Wendell A. Meeks
Education Consultant
Board of Education
100 North First Street
Springfield, Illinois 62777
217-782-2826
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Martha Wilson -Hegg
Mathematics Consultant
Department of Education
Room 229, State House
Indianapolis, Indiana 46204
317-269-9657

Barbara Wick less
Mathematics Specialist
Department of Education
Grimes State Office Building
Des Moines, Iowa 50319
515-281-3264

Anne Auman
Mathematics Education
Department of Education
120 East Tenth Street
Topeka, Kansas 66612-1103
913-296-2598

Sheila Vice
Mathematics Consultant
Department of Education
1828 Capital Plaza Tower
Frankfort, Kentucky 40601
502-564-2672

Jean Reddy Clement
Mathematics Section Chief
Department of Education
P. 0. Box 44064
Baton Rouge, Louisiana 70804
504-342-3417

Jacqueline P. Mitchell
State Coordinator
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